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In this Controlled Volume Pump, a pneumatic piston 
operator receives an instrument air signal and actuates 
a variable speed transmission. Pump speed is auto- 
matically adjusted to process demand. Servo systems for 
automatic adjustment of stroke length by instrument 
air signal also available. 


This pumpisa 4-cylinder 
formulating unit. All 
liquid ends are powered 
by a variable speed drive, 
manually adjustable. 
Stroke length of each 
liquid end is individually 
adjustable, manually. 











Standard motor-driven, 
simplex -controlled | 
volume pump, with con- 
stant speed motor and 
manual adjustment of 
stroke length. 








This formulating pump 
has two “miniPumps’”’ 
(capacities in milliliters 
per hour) and one stand- 
ard motor-driven pump, 
all powered by one con- 
stant speed drive. Stroke 
length of each unit is 
manually adjustable 
while pump is in oper- 
ation. 





Which pump is best for YOU? 


Write today for application data on 
Controlled Volume Pumps in: 


Paper Making (Bulletin 455) 
Industrial Water Treating (Bulletin 953) 
Process Instrumentation (Bulletin 1253) 


Circle 1A on Readers’ Service Card 
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Broad flexibility : 
for metering 
process additives 


: 
' 
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If you pump and meter chemicals against; 
head . . . or maintain fixed ratios of twoe 
more chemical streams . . . or automatical) 
regulate flow of a control agent in a contn 
system, such as pH, there’s a Milton Ra} 
Controlled Volume Pump that’s exactly rig! 
for your application. 





Illustrated are a few of many flexible adapt 
tions in simplex, duplex and formulating pum} 
designs that are available from Milton Roy 
with manual or automatic adjustments ¢ 
stroking length or speed. Capacities rang 
from 3 milliliters per hour to 45 gpm, pressut 
up to 50,000 psi. Accuracy of delivery is witht 
plus or minus one percent. Liquid ends #' 
furnished in a wide selection of alloys andi 
plastic. Sanitary design, too. 


Have you investigated how you can redut 
chemical costs and upgrade product qualit) 
by using controlled volume pumps? One of the) 
bulletins listed probably contains the | 
nomical answer to your chemical metemilf, 
problem. Milton Roy Company, Manulae 
turing Engineers, 1300 East Mermaid La 
Philadelphia 18, Pa. 
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CHEMICAL FEED SYSTEMS 
Engineering Representatives in the " 


United States, Canada, Mexico, 
Evrope, Asia, South America and Africa. 
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Versatility of the Ampex FR-100 
permits it to serve virtually any 
data requirement in the entire 
D-C to 100,000 cycle/sec. range. 
Magnetic tape is inherently the 
most versatile of data-record- 
ing mediums and the FR-100 
makes broadest use of this 
scope. 


ANY DATA— Within its frequency 

range, the FR-100 can record any 
data that either originates in elec- 
trical form or can be transduced 
into electrical signals. 


IN ANY COMBINATION — Any 
numbers of the FR-100's available 
tracks can be apportioned to high- 
frequency data, low-frequency 
data, transient phenomena and 
quasi-static measurements. Each 
will use tape space economically. 
All will share a common time base. 


A CHOICE OF RECORDING 
METHODS — Different types of 
data are accommodated by plug-in 
interchangeable amplifiers. These 
permit each of the FR-100's 2 to 14 
tracks to be used for direct record- 
ing, FM-carrier recording, or pulse 
width modulation as needed. 


A SELECTION OF 6 TAPE SPEEDS 
— Every FR-100 tape transport pro- 
vides tape speeds of 60, 30, 15,71/2, 
33/4 and 17g inches per second for 
optimum balances between record- 
ing time and frequency response. 
They also permit slow-down or 
speed-up of data in various ratios. 


DATA REDUCIBLE TO ANY 
FORM —The FR-100's output is 
usable in numerous forms: visual 
records by oscillograph or pen re- 
corder; visual study by oscilloscope; 
automatic computation by data 
conversion devices or computers; 
and regulation or activation of me- 
chanisms by electrical controls. 
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Opportunities Unlimited 


€ The world’s political and economic evolution has produced a situation that has 
a very personal meaning to every administrator, engineer and technician work- 
ing the field of instrumentation and automatic control. There’s little argument 
that the battle between communism and democratic living has resolved itself 
into accelerating an intensified industrial warfare. The single biggest problem 
in this battle for increased use of power and machinery is automation — which 
brings the subject close at hand. 





« A condition was never more perfect for the upgrading and self-improvement of 
practically every individual engaged in this new industrial technology. After 
many years of struggle and secondary recognition, instrumentation and control 
is sought after by industry. Each day brings less necessity to push it from an 
intermediate position up to top management. Industry is pushing as never be- 
fore to employ engineers, administrators and technicians in our field. Every 
newspaper, magazine and bulletin carries advertising for more trained person- 
nel. Every convention and meeting has its recruiters. 





Now is a time when every individual in the instrument and control field can in- 
crease his knowledge, his earning capacity and his pride of professional service 
without being selfish. At the same time he improves his way of living he con- 
tributes in the area of greatest need in a universal struggle. Humans, as they 
are, invariably focus more readily on a situation with personal implications. Let 
us hope that this characteristic will spark a call to arms for more knowledge. 


For the graduate engineer, opportunities are truly unlimited. With a tremen- 
dous shortage of engineering personnel trained in knowledge of measurement, 
automatic control, servomechanisms, basic physics and mathematics, the engi- 
neering graduate can, in a relatively short time, take night courses, do outside 
reading and take advantage of work assignments to learn more about these sub- 
jects. 


For the instrument mechanic and technician the opportunities are equally ex- 
cellent. The practical day-to-day experiences in application and operation of in- 
strument equipment directly at the point of performance offer a fertile back- 
ground for more technical learning. Company sponsored training programs, 
community adult classes, correspondence courses and selected reading offer ex- 
cellent means to improve knowledge. 


For the manufacturer of instrumentation and control equipment, the consultant 
and design engineer there was never a better opportunity to be well paid for a 
good idea or product. Our government and industry desperately need and are 
willing to pay for the right knowledge and production ability. 


For the user, instrumentation and automatic control offer an undreamed of 
scale of production and efficiency. Significant production increases will be neces- 
sary to maintain even our present living standards in a growing population, our 
superhuman best will be necessary if the present industrial war continues. 
Trained personnel is the key to our success. 





Chas i) (o, 


Editor 














by E. H. Collender 


Formerly of Celanese Corporation of America, Bishop, Texas 


THE DESIGN SPECIFICATIONS of a semi-works Aldol- 
ing Unit, constructed recently by Celanese Corporation of 
America, Bishop, Texas, presented unusual problems for 
the instrument engineer. 

The unit, consisting of reactors, four fractionating tow- 
ers, a hydrogenation section, and auxiliary equipment, was 
to be capable of making a variety of aldol products in large 
volume development quantities —initial sizing require- 
ments were projected on production of 3-methoxy butanol, 
1,3 butylene glycol, methylisopropenyl ketone, butyralde- 
hyde, and several other compounds of this type. A con- 
tinuous processing unit, all changes necessary to convert 
from one product to the next, were to be accomplished in 
24 hours or less during the cleanout period between runs. 
And to satisfy the processing requirements it would be 
necessary to change the sequence of flows through the 
major units in an infinite number of combinations. 

The piping designers picked up the trend of the instru- 
ment industry and decided on a plug-in approach, Figure 
1. Process piping of all major components was terminated 
at a piping “patch panel” and interconnections made with 
flexible stainless steel hose for any desired sequence of 
processing. 

Panel presentation required some graphic portrayal as 
process run times were expected to vary from two to six 
weeks, and operator familiarization with instrument loca- 
tion and function would be difficult. The word “graphic” 
itself had acquired a bad taste so we developed a “visual 
aid” panel. Each major component; i.e., fractionating tow- 
er, reactor, etc. was a separate entity in itself and asso- 
ciated instruments occupied a single 32” wide section of 


ion ISA Meeting, 
March |. 1956. As we ao to press with tt ssue. Mr. Collender ha ; 
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panel space. The most common piece of equipment bei 
the fractionating tower, a standardized format of layout | 
was developed to include feed and steam flowmeters; pre 
sure, temperature and level controllers on the tower; & 
canting reflux accumulators with level controls, reflux aul] 
product flowmeters on both heavy and light layers for am 
tropic distillation; residue flowmeters and in some casesé 
vapor side stream draw-off accumulator level controlle 
The best arrangement of these principle indicating and/# 
recording instruments was contained in a 5x5 modulus- 
5 instruments high by 5 wide. Further, all panel boar 
space within that modulus was dedicated for future add 
tions up to a maximum of 25 instruments per 32” panel } 
or 9 per lineal foot. As built, the greatest instrumet | 
density was 15 per panel or almost 6 per lineal foot will | 
good resolution and ready identification by function 

Previous growing pains with “graphic” panels had tf 
sulted from a pictorial flowsheet presentation with a mar 
of piping, auxiliary vessels, and exchangers, pumps, mele 
runs and control valves. In our “visual aid” panel all this 
was eliminated. Instead we have located instruments ft 
specific functions in a generalized manner about the majt 
capacity components of the system, Figure 2. Thus the 
tower cut-out will have a level controller in the base, te 
perature controller at midpoint and a pressure controller 
at the top. Feeding the tower from the left will be a 
controller at the midpoint and steam to the reboiler fra 
the left at the base. Likewise on the reflux accumulattt 
level indication inside the cut-out with flow controlled ® 
flux to the left and forward product to the right. A re 
due flow controller is naturally located to the right of the 
base. 

Cascaded controllers have been liberally provided for and 
as a memory aid for cascading hook-ups colored scotch tay j 
is run from one instrument case to the other. 

To assist in “selling” this concept to management 
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MAINTENANCE LOG 





New problems are presented for instrumentation 
Bishop, Texas plant, which is designed to produce a 
products through a single processing plant. 


at a patch panel with interconnections by flex ble sta nless steel hose for 


different processing operations. 





at the new Celanese 
variety of chemical 


Process piping is terminated 








operating personnel, a fuli size mock-up was prepared on 
a sheet of Masonite, Figure 3. Responsible personnel were 
then contacted individually and sold on the merits of the 
“igual aid” presentation. The mock-up must be given the 
lion’s share of credit for changing an initial hostile reaction 
to favorable acceptance. 

The blank panel to be used was existing, as was the con- 
trol room which had been erected for a preceding job. To 
make the large number of cutouts with narrow spacing, 
the panel sections were removed to the shop and cutouts 
milled to size, in very little time and with no warpage en- 
countered. 

Instrument selection required complete interchange- 
ability. On one process, certain variables would be re- 
corded, other non-critical items would be merely indicated. 
Another process, however, would not necessarily have the 
same vital points to be recorded. Accordingly, a system of 
interchangeable recorders and indicators was selected which 
would allow all to plug-in to the same “mail box” which in 
turn was wired for recorder drive, piped with supply air, 
and manifolded for cascade input. Thus, any recorder, indi- 
cator, or cascade input recorder can be plugged into any 
“mail box” on the panel. 

Controllers were stack type, plugged into the back of the 
“mail box”. Field mounting manifolds were purchased in 
the event fast loop performance was required. 

At the back of the panel full provision was made for ulti- 
mate installation of 25 instruments per panel section, not 
that we expected to load it up but rather to allow for com- 
plete freedom of location for any future installations. The 
air supply header is 1144” schedule 80 brass pipe. This thick 
wall permitted drilling and tapping for individual take- 
of nipples for each instrument, eliminating the need to 
braze each nipple. 

Time and space requirements provided a selling argu- 
ment for selection of color coded polyethylene tubing back 
of the panel*. The color code specified was: supply, green; 
transmitter input, blue: output to valve, red; and cascade 
hook-ups, a contrasting orange. The air supply header ran 
below the bank of “mailboxes” and the inputs and outputs 
fan up to a 25 position two level bulkhead terminal strip 
at the top of each panel section, Figure 4. Red outputs run 
to bulkhead unions on the bottom row and blue inputs come 
lu the top row. Each position is dedicated to a particular 
coordinate location on the panel. Each position is further 
identified with self-adhesive labels denoting control loop 
number. Two vacant positions are allowed for additional 
tubes required if it becomes necessary to field mount con- 
—_—_— 


‘Thomas, ‘Plastics vs. Meta 
ments and Automation, Vol. 


Tubing for Instrument Air Service Instru 


27, No. 10, October, 1954. 


apne 1. (top right.) All process lines terminate at 
ipina eee Panel.” Stainless steel hose interconnects 

totes for variety of operations required. Figure 2. 

ater om right.) Completed ‘visual aid’ panel. Oper- 

whi Ne left is adjusting tower temperature controller 

we '§ cascaded to the steam flow controller as indi- 
ed by the diagonal strip of tape. 


trollers. ‘“Finger-tight” brass tube fittings were used for 
all polyethylene tube connections on the panel. 

An open type cable raceway runs across the back of the 
entire panel above the terminal strips for 19 incoming 
plastic tube cables and interconnecting with tubes between 
panel sections, Figure 5. 

Eleven plastic cable junction boxes are strategically lo- 
cated in the field. Generally all inputs to a particular 
junction box are from the same major processing compo- 
nent and the cable therefore goes to a particular panel sec- 
































tion, improving both the appearance and the loading dis- 
tribution in the cable raceway. Cables run from the panel 
to the field junction boxes in electrical conduit, insulated 
to provide maximum fire protection, Figure 6. One pre- 
caution in specifying conduit, (we carelessly specified long 
radius elbow fittings). We intended to use what is known 
as a mogul fitting. The radius of curvature of the mogul 
fitting is approximately twice that of the long radius type. 
There were some anxious moments waiting to determine 
the effect of this short bend. Fortunately, we made it with- 
out a hitch; however, mogul type fittings will certainly 
be used in the future. 





186 


This plant has always used full hard drawn copper tub 
ing, which is supplied in 20 ft straight lengths. Locatig 
of the field junction boxes was such that in almost all case 
the run from the valve or transmitter to the junction be 
was made with a single 20 ft section of copper tubing 
Cables were used conservatively with about 30% spares t 
provide future expansion and our natural conservatism m 
our first plastic cable application. Sound powered phon 
wires were included in all cables. 

For those interested in costs, the 71 miniature instr 





ee 


ments on the panel were tubed by two men in two days | 
Much of the time was consumed in rearrangement to é& | 


velop the most satisfactory routing of tubing. Tools r 
quired: one pocket knife. The eleven multitube cables te 
field junction boxes, totaling 1000 feet in length, were pulled 
by a six man crew in 1% hours. “Ringing out” of tubes 
took almost 10 minutes per box. 

Self adhesive labels with loop numbers were applied lib 
erally to each tube and to junction box outlet bulkhead 
unions. 


An unexpected dividend from this type of tubing installa | 


tion was the sense of completion when installing field 
mounted instruments. When the tubing was run from the 
valve or transmitter to the junction box the installation 
was “complete” for all practical purposes. Complicated 


tubing runs in the vicinity of the control house were elim | 


nated. Mechanics work in areas free of congestion. 

Instrument process pressure piping in the past (flow, 
level and pressure transmitter tap lines) had been either 
44” screwed carbon steel, or flanged and welded 14” stail 
less steel for corrosive service. Flanged stainless steel pip 
ing was required since stainless screwed joints have beet 
susceptible to leakage. For this job, %” stainless tubimg 
was used exclusively with a ferrule type stainless tubilg 
fitting and barstock valves with tube fitting ends. Installed 
cost was conservatively estimated to be of the same order 
and magnitude as the carbon steel installation. Practically 
speaking, installation labor was almost nil. Needless 
say, considerable savings were effected in the stainless it 
stallations. As installed, only one fitting leaked — the fe 
rule was in backwards and no leaks have been reported 
during the first six months of operation. 


Figure 4. Back of panel showing stacked diaphragm 
controllers. Air supply header is shown at bottom of 
photo. Output and input lines interconnect with plas 
tic tubing at bulkhead strap on top of panel. 
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Figure 5. 





Open type cable raceway runs full length of 


| rear of panel for distribution to individual panel sec- 
tions and interconnection between panels. 
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Continuing on the theme of versatility of operation, ori- 
fice plate sizing and flow transmitter ranging was a tough 
problem. All flows were being transmitted with force bal- 
ance transmitters and a series of differentials were selected, 
0”, 80” and 180”, to give a flow range of 1, 2 
and 3 so that meters could be re-ranged while maintaining 
The same approach was followed for 
orifice plates — since absolute accuracy is rarely necessary 
within the processing unit, and even if required, is subject 
to correction for actual flowing conditions (assumed in de- 
a compromise specific gravity was selected. 
The general class of products to be handled had specific 
gravities ranging from 0.8 to 1.0 and our orifice plates were 
sized assuming a specific gravity of 0.9. The percentage 


to de | error in recorded flow will be approximately one half of 














the percentage error in assumed gravity. Thus a series of 





Figure 6. Plastic tubing from control room encased in 
insulated electrical conduit (upper left), is connected 
with field run copper tubing at open junction box. 


Control valves presented the same perplexing problems 
of sizing. One saving grace was that the majority of flows 
would be quite small and could be handled by a one inch 
body size with reduced port trim. To eliminate multiple 
trim sizes, we standardized on every other trim size; i.e., 
1”, %”, 4”, 1%” etc. In most cases capacity changes can 
be made by change of trim only. On the larger valves, cost 
rears its ugly head, therefore 14” and 2%” sizes are not 
used. The matter of bypasses is always good for an argu- 
ment. I maintain that either the bypass is unnecessary 
and should be eliminated or is very vital to insure con- 
tinuity of operation. In the latter case I believe it is quite 
logical to install a handwheel operated bypass with trim 
identical to the control valve. An absurd case we encoun- 
tered every day is the miniature trim valve, 4” or smaller 
in size, bypassed by a %” or 1” globe valve, or sometimes 
a gate valve. I haven’t sold the argument but I’m trying. 

In summation nothing new or novel has been presented 
except perhaps a new approach of the graphic panel. But 
solutions to problems of flexibility and versatility, which 
we all strive for on every job, have proved worthwhile and 
are passed along for consideration. 
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bles to interchangeable orifice plates can be selected to cover the 

pulled range of flows anticipated throughout the unit. 

- tubes Force balance level transmitters are directly connected 
to the lower nozzle block valve of the vessel and tubed to 

ed lib the seal pot on the upper nozzle. Bypass and drain valves 

head are omitted to prevent unauthorized manipulation. 

Our solution to pH measurement and control was some- 
stall | | What involved but wound up as a 3-15 psi input to our “vis- 
- field ual aid” panel. Pressurized pH flow cells are connected 
m the to field mounted amplifiers. The amplified electrical sig- 
lation nal runs to an EMF-air converter mounted on the back of 
icated the panel and the air output is tubed to the appropriate 
elimi “mailbox”. As a matter of interest, no two components in 

the loop are of the same manufacturer. 

( flow, 
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Exclusive... 


Factors in Selecting 


DATA HANDLING SYSTEMS 


JUST FIVE SHORT YEARS AGO not many of us had 
any idea that instrumentation for the process industries 
would include elaborate data processing systems. 

Most processes, in order to operate at a profit, are con- 
tingent on the proper application of instruments, many of 
which are used to provide data. 

Today, because of competition and the need for larger 
quantities of higher quality products produced at lower 
costs, the responsibility of the instrument engineer to make 
decisions on instrumentation is more prevalent. In this 
respect, many of the factors which must be considered in 
making decisions hinge on the collection of data for the 
following four purposes: 

1. Operational control; 2. Cost accounting and inventory 
control; 3. Preparation of operating and managerial re- 
ports; 4. Engineering studies. 

What’s so unusual about this? Most companies have been 
collecting data for these requirements since plants have 
been in operation. Yes, that is true but with modern tech- 
niques and new devices, all of this can now be done much 
more efficiently and economically. 

It is the instrument engineer’s job to make process analy- 
sis studies and determine where data handling systems can 
be employed to advantage. Admittedly he must have au- 
thority and encouragement from management in order to 
fully accomplish this task. Our company has found it most 
advantageous to conduct these studies as a joint project. 
To date, the participating groups have been: 

1. Procedures Department (includes accounting ) 

2. Operating Department 

3. Engineering Department 

4. Instrumentation Engineering Department 

The results of these studies should contain the following 
as minimum information: 

1. Detailed description of existing use of each measuring 

point in the system (Information provided by Operat- 

ing and Procedures Departments) 

2. Type and location of measuring elements and trans- 
ducers. (Information provided by Instrumentation 
Engineering Department) 

3. List of required logger functions. 
vided by all four groups) 

4. Detailed data handling system specifications. This 
must include a specific logger function for each point 
being handled by the logger. (Information provided 
by Instrumentation Engineering Department) 

5. Quotation comparisons from various data handling 
equipment manufacturers. (Information provided by 
Instrumentation Engineering Department) 


(Information pro- 


*Based on a presentation at the Eighth Annual Symposium, New Jersey 
Section, Apri! 3 
Industries’’. 


1956, entitled ‘Automatic Data Handling in the Process 


by Albert H. Hix | 


Instrument Engineer 
Carbide & Carbon Chemical Company 
Instrument Division 
(A Division of Union Carbide & Carbon Corp.) 
South Charleston, West Virginia 


6. Total installed cost of selected system. (Informatin 
provided by Engineering Department and Instruments 
tion Engineering Department) 

. A write-up of advantages to be gained in employing 
the data handling system to justify purchase and ip 
stallation. (Prepared by Procedures Department, Ep 
gineering Department and Instrumentation Engineer 
ing Department.) 

All of this information can be presented to management 
in a composite report. In order to complete a study of this 
nature, the instrument engineer must analyze many related 
factors such as Existing Plant and New Plants Being De 
signed. 

Evisting Plant. If the instrumentation uses direct leads 
brought into the control room, it will be necessary to add 
transmitters or transducers in parallel with the existing 
primary measuring unit, either at the point of measurement 
or in the control room. Because of space limitations in the 
control room, we found it desirable to close-couple the trans 
mitter or transducer at the point of measurement. 

An investigation should be made to ascertain whether the 
existing measurements are properly located for the data 


+] 





that might be required. In many instances, the original 
location of the instrumentation may have been for oper 
tional guidance rather than for obtaining data of the ft 
quired accuracy for the proposed data handling system bt 
ing studied. 

If the instrumentation already employs pneumatic tral 
mitters for process measurements, the output signal of these 
transmitters can usually be used for the logger input signal. 
Where electrical measurements are involved, a thorough 
analysis must be made on the affect of interaction and i 
pedance mismatching between the logger and the instr 
ments. In many cases, it will be necessary to employ 
lation amplifiers or to use separate slidewires. For tel 
perature measurements employing thermocouples, it will 
usually be more economical to install another thermocouple 
at the point of measurement for a signal to the logger. 

New Plants Being Designed. The job of specifying a dats 
handling system for a plant in the design stage is not # 
difficult. Here the data handling instrumentation is inte 
grated into the overall instrument control system. It 8 
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ore economical to apply a data handling system to a new 
plant. Provisions can be made to use trend recording tech- 
niques and also record on demand a larger number of vari- 
ables than is normally done if individual recorders are used. 

The feature of scanning those variables that do not re- 
quire continuous logging or recording can be provided. It 
is convenient to incorporate alarm features on points being 
handled by the data collecting system and print out in red 
on the log sheet off-normal conditions. An alarm system 
may be actuated simultaneously if this is a requirement. 

Since the instrument engineer has the responsibility of 
designing the control and data handling instrumentation, 
he should provide a data handling system that is compatible 
with the rest of the instrumentation. This system should 
be installed in the most economical manner consistent with 
its primary function requirements, ease of maintenance and 
safety considerations. 

When electrical transmission instruments are used, the 
transducers and wiring, in the process areas for most 
chemical plants, must be contained in explosion-proof hous- 
ings and conduit. The junction box method of installation 
is usually cheaper. Another system that is employed is to 
time share each measured variable by the use of a pro- 
grammed sequential stepping switch. The switch requires 
only one pair of control wires and one pair of signal wires 
from its central field location to the control room. Of 
course this switch must be synchronized with the data han- 
dling system input equipment. This type of system was 
originally used with telemetering equipment. 

When telemetering systems are required as part of the 
data handling instrumentation, the instrument engineer 
will have to consider whether to specify equipment where 
the measured variable is translated as a function of magni- 
tude against impulse-duration. The impulse-duration type 
system is inherently more accurate, but when it is used in 
conjunction with amplitude types of equipment it poses 
some difficult problems. Complicated converters with scale 
factor adjustment provisions are required to overcome this. 
For simplicity in operation and maintenance, this combina- 
tion should be avoided. 

For pneumatic transmission systems, we consider it more 
economical to transmit the pneumatic signal to the control 
room where it is connected to the data handling equipment. 
Time sharing of pneumatic transmission systems is possible 
but leads to complication because suitable pneumatic 
switches are not too reliable and are difficult to maintain. 
Here great savings in transmission tubing and installation 
costs are possible by using plastic tubing instead of metal 
tubing. Incidentally, the plastic tubing costs approximate- 
ly twenty-three cents per foot when installed in insulated 
conduit as compared to approximately one dollar thirty-five 
cents per foot for metal tubing. 

Almost all data handling system manufacturers employ 
different techniques and methods in processing the input 
data within the logger cubicle. For instance, one manufac- 
turer uses a unique method of terminating pneumatic input 
signals. I am referring to the Fischer & Porter system. 
Here a separate pressure comparator, which contains a 
slack diaphragm and electrical contacts, is connected to a 
common air manifold which is swept with a signal provided 
by a cam driven pneumatic transmitter. The other side of 
each comparator is connected to the output signals from the 
process Measurement transmitters. When the measure- 
Ment transmitter output pressure is equal to the manifold 
pressure, the contacts close producing an electrical output 
for further processing. The cam which drives the trans- 
mitter can be either linear or square root extracting depend- 
ing on whether square root or linear variables are being 
measured. 

Other systems employ a separate transducer for each 
process variable. If pneumatic transmission is employed, 
the pneumatic-to-emf transducer is usually installed within 
the logger cubicle. 

In the comparator-manifold system, if the driven trans- 
Mitter becomes inoperative for any reason, then intelligence 
from the entire process is lost. In the separate transducer 
system, this is not true, however, it costs more to provide 
separate transducers for each measured variable and cali- 
bration of the system is more difficult. These factors should 
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Departments Participating in Selection 
Purpose of Collecting Data 
Measuring Points in the System 
Type and Location of Measuring Elements 
Compatability with Existing Equipment 
Method of Telemetering Collected Data 
Analog Calculation Elements 
Scale Factor Elements 
Programing and Manual Selection 
Scanning and Alarm System 
Analog to Digital Conversion 
Calculating Digital Data 
Data Presentation and Storage 
Preparing Specifications and Evaluating Costs 
Comparison of Quotations 
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be thoroughly analyzed in making a decision as to the type 
of system to employ. 

For certain applications, it is required that pressure and/ 
or temperature compensation be applied to the flow vari- 
ables where a compressible fluid is being measured. Most 
data handling equipment manufacturers have units avail- 
able for this purpose. These operate through mechanical 
linkage and lever arrangements connected to the flow meas- 
uring pneumatic receiver element or by electrical means. 

It is, of course, more expensive to provide for flow meas- 
urements when compensation for temperature, pressure and 
specific gravity is required. To accomplish this, separate 
compensators are required for each variable. It is easy to 
understand that it may be necessary to forego this desirable 
feature in a system where the budget is limited. The cost 
averages approximately $215 per point for each compen- 
sator, however, if the logger output data is to be processed 
by a business computer, it may be desirable to have it com- 
pute compensated flow. Under this condition, the data han- 
dling system need only provide the necessary intelligence 
for the computer. 

If one employs mass flow metering devices that are avail- 
able, or soon will be, then the problem of computing be- 
comes simplified, since mass flow measurement automati- 
cally compensates for many of the variables that have to 
be handled by other means for conventional flow metering 
computations. 

In certain data handling applications, it becomes neces- 
sary to present computed results at the logger, such as ex- 
pressing a ratio of two pressure compensated flow rates. 
Equipment is available for these calculations, most of it 
being of the analog type. By using analog methods, an 
overall accuracy of from three to seven per cent is all that 
can be expected. Development work is in progress to pro- 
vide simple digital computers within the data handling 
cubicle for these types of computations. When these be- 
come available, improved accuracy will be possible. 

An analysis of the various types of digitizing, integrating, 
programming scale factor and storage elements which are 
used in the data handling system should be made. Factors 
that must be considered are mechanical wear vs. electronic 
component dependability and the comparative ease of main- 
tenance for the different systems. This in itself is not a 
simple task, but a most important one. 

When a printed operational record is required, the format 
for the log sheet deserves very careful consideration. Sev- 
eral arrangements are possible. To make a study of this 
type, it is necessary to work up a sample log sheet to de- 
termine the best arrangement to meet all the requirements. 

The data handling system cubicle should be installed in 
a location that is free from dust and corrosive atmospheres. 
Under certain plant conditions, it will be found necessary 
to isolate the system from the control room by housing it 
in a separate structure and providing air filteration. Pres- 
surizing the case and component enclosures should be done 
to reduce maintenance and provide added safety. It is im- 
perative that this type of equipment be kept clean. In haz- 
ardous areas, air or inert purging is a must. This calls for 
proper gasketing and sealed construction of the cubicle. 
This same consideration should be given to the electric type- 
writers or other read-out devices if they are to be located 
in the process area. Some manufacturers do not give this 





problem proper consideration. Cases are known where j 
was quoted that this type of construction would be ty 1B2 
nished but on inspection it was found not to be the 

If it is necessary to enter data on a tape, a decision my. a 
be made as to the location of the tape punch. It ean! . 
furnished as an auxiliary device on the electric tyDewritp 1B4 
or it can be a separate unit. Under certain CONAitions j 
may be desirable to locate the tape punch at the busing 
computer center. This will avoid the necessity of hay 
carrying the tape to the computer location where the 1B6 
to-card punch is located. The economics of having a my oA 
boy or messenger pick up the tape for delivery to the ogy 
puter room as against the cost of additional wiring my 
be considered. It may also be desirable to transfer certai 2Al 
data to magnetic tape for storage or further process) as 
This decision must be made if the collected data is toyf 24° 
used for engineering studies at a later date. 

It will pay dividends to have the proper personnel atten; 
a course of instruction, at the factory, on the Maintenane 
of the equipment. This course should include Darticipatig 
in the shake-down tests on the equipment before shipmey aa 
The instrument engineer responsible for specifying th 3A2 
equipment should also be present for this test. 

This type of equipment requires extremely high qualp 
maintenance if it is to give trouble free operation, Cn, aA 
sideration should be given early in the system engineeriy} 3s 
study to the availability of qualified maintenance person | *4f 
If a company cannot provide this type of personnel, the 8B 
it is advisable to have the maintenance performed by th 
manufacturer on a contract basis. If this is done, it my 
be remembered that the maintenance man will not beam} 582 
able on a minute’s notice. 3B: 

We have found it advantageous to designate the loge 
functions by a code system where the overall logger opm 
tion is rather complex. Examples of this code are shm} 3B! 
in Appendix I. 

Examples of typical logger specification sheets are shm 
in Appendix II, plans 1 and 2. 

By presenting the information in this manner to the da 
handling system manufacturer, it simplifies his problem¢ 
understanding system requirements. 

The user and the manufacturer must be able to unde 
stand each other or they will find themselves in the sam 
situation as a plumber who wrote to the Bureau of Stant 
ards in Washington saying he had found hydrochloric ati 
good for cleaning out clogged drains. 

The bureau wrote him: “The efficacy of hydrochloric ati 
is indisputable, but the corrosive residue is incompatitk)} 5 
with metallic permanence.” 

The plumber replied he was glad the bureau agreed. Pr 

The bureau tried again writing: “We cannot assume ft _ 
sponsibility for the production of toxic and noxious resid 
with hydrochloric acid and suggest you use an alternatitt 
procedure.” 

The plumber again said he was pleased the bureau agretl 
with him. 

Finally the bureau wrote to the plumber: “Don't use lf 
drochloric acid! It eats hell out of the pipes.” 

I would like to emphasize the fact that spending adequél 
time in writing the specifications for the data handlig 
equipment will do more to guarantee a satisfactory systél 
than any other single step. 
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APPENDIX I 


OPERATIONAL FUNCTIONS FOR PROCESSING 
OF INPUT SIGNALS BY THE LOGGER 


General Logger Functions 


The specifications for the logger functions are set up in 
order of complexity beginning with the simplest operations. 


1A Conversion of the incoming air signal to a digit proportional to 
the signal which is averaged once per hour and transferred to the 
output tape. 


190 


1Al Same as 1A except an 8-hour average reading will be transferrd 
to the output tape. 


1A2 Conversion of an incoming air signal to a digit proportional # 
the signal. Visible and audible alarms are actuated if the 
drops below an adjustable set minimum. 


1A3 Same as 1A1 except input signal is converted to a digit proportion 
to the square root of the signal. 


1B Conversion of flow and pressure incoming air signals to digs 
proportional ic the signals which are transferred to the 
tape. (This is the same as number 1A except that there are tt 
incoming signals.) Average hourly readings entered on tap® 


actusté 





1B1 Same as number 1B except visible and audible alarms are 
if flow rises above an adjustable set maximum. 
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n incoming air signal to a digit proportional to 

Visible and 
audible alarms are actuated if the reading drops below an adjust- 

imum. 
os ee member 1B2 except alarm is actuated if signal rises 
. an adjustable set maximum. ; 
as 1B except flow and pressure signals are converted to a 

digit proportional to the square root of the signals (pressure com- 
pensated flow). Each hour an average reading of the flow will 
be automatically entered on the output tape. : 

1B5 Same as 1B4 except visible and audible alarms are actuated if 
flow above an adjustable set maximum. 

1B6 Same as 1B4 except an 8-hour average reading will be entered on 

es of an incoming e.m.f. thermocouple signal to a pro- 

portional digit. Each hour a reading of the digit will be auto- 

matically logged. The reading to be indicated on demand. The 

converted signal is also transferred to the output tape. 

941 Same as 2A except incoming signal is pneumatic. ; 

2A2 Same as 2A except that an 8-hour average reading will be entered 

~~ on the tape. ; ; ; 

943 Same as 2A2 except signal is pneumatic. = 

3A Conversion of an incoming air signal to a digit proportional to 
the square root of the signal. Each hour an average reading of 
the flow rate will be automatically logged. An instantaneous read- 
ing of the flow rate to be indicated on demand. The incoming air 
signal to also be converted to a directly proportional digit which 
is transferred to the output tape. 

3A1 Same as number 3A except that logged signal is transferred to 
the output tape. 

342 Same as 3Al except that a 24-hour integrated flow will be trans- 
ferred to the output tape. 

3A3 Same as number 3A except that an instantaneous signal will be 
logged hourly (no averaging). 

3A4 Same as number 3A3 except that logged signal will be transferred 
to the output tape. 

3A5 Same as 3A except signal is linear (no square root extraction). 

3A6 Same as 3A5 except that an averaged reading for an 8-hour period 
will be entered on output tape. 

8B Same as number 3A except that two incoming signals are involved 
(pressure or temperature compensated flow). 

$B1 Same as number 3B except that the logged signal will be trans- 
ferred to the output tape. 

$B2 Same as number 3B5 except that logged signal would be trans- 
ferred to output tape. 

3B3 Same as 3B1 except that a 24-hour integrated flow will be trans- 
ferred to the output tape. 

$B4 Same as number 3B except that the incoming signals are converted 
to a digit proportional to the signals (no square root). 

3B5 Same as number 3B except that hourly logging would be from an 
instantaneous reading. 


f 
1B2 ag whieh is transferred to the output tape. 
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3B6 Same as number 3B except that audible and visible alarms to be 
actuated as soon as flow occurs. 

3B7 Same as number 3B6 except that logged signal would be transferred 
to output tape. 

3B8 Same as number 3B except that audible and visible alarms to be 
actuated when flow drops below a preset minimum. 


3B9 Same as 3B8 except that 


logged signal is transferred to output 
tape. 

Same as number 3A except that the flows will be pressure and 
temperature compensated. This requires the use of three input 


signals. 


Flow = “= “? 
1 


3C1 Same as 3C except that the logged signal would be transferred to 


the output tape. 


3C2 Same as 3C except that a 24-hour integrated flow will be trans- 


ferred to the output tape. 

Conversion of two incoming air signals to a digit proportional to 
the square root of the product of the signals. This digit to be 
utilized as the numerator of an instantaneous volume ratio, the 
satter to be logged hourly. The denominator for this ratio is to 
be obtained in the same manner as the numerator. An instantane- 
ous reading of the ratic to be indicated on demand. The signals 
in the numerator of the ratio are to be converted to directly pro- 
portional digit readings which are transferred to the output tape. 
(The denominator readings having already been transferred to the 
output tape.) 


\ h, * Pp, 
Ratio = K— 
Vh.- Pp 


4Al Same as number 4A except that the logged signal is transferred 


4B 


4B1 


to the output tape. : 
Same as number 4A except that both numerator and denominator 
will consist of the summation of two pressure compensated flows. 


vh, hi + Vh, - De 
Ratio = K- ——— — 
Vh, - Pps + vVh, * Py 


Same as number 4B except that the logged signal is transferred 
to the output tape. 





Specific Logger Functions (Plan No. 1) Example 





Logger System Digit Number Range 
Printed Point Measurement Point Logger on Log Sheet or on 
umber Number __— Function = _Output Tape _ 
1 1 3A38 0 to 500 M CFH 
2 1A 3A3 0 to 800 M CFH 
3 2 3A3 0 to 800 M CFH 
4 2A 3A3 0 to 800 M CFH 
5 3 3B 0 to 300 M CFH 
0 to 500 PSIG 
6 3A 3B 0 to 300 M CFH 
0 to 500 PSIG 
7 4 1A 0 to 400 M CFH 
8 4A 1A 0 to 400 M CFH 
5 (Not used) 
6 (Not used) 
9 7 3B 0 to 200 M CFH 
0 to 500 PSIG 
10 7A 3B 0 to 200 M CFH 
0 to 500 PSIG 
8 (Not used) 
11 9 3B 0 to 600 M CFH 
0 to 150 PSIG 
9A (Not logged) 1A Specific gravity 
0.900 to 1.200 
12 10 3A3 0 to 500 M CFH 
13 11 3B5 0 to 100 M CFH 
0 to 200 PSIG 
M4 12 3B5 0 to 30 M CFH 





0 to 100 PSIG 


3B 0 to 1200 M CFH 
0 to 20 PSIG 





Specific Logger Functions (Plan No. 2) Example 
Logger System Digit Number 
Printed Measurement Range on Log 
Point Point Logger Sheet or on 
Number Number Function Output Tape Notes 

1 1 3Bl1 0-500 M CFH Temperature 
compensation 
obtained from 
point No. 59 

2 1A 3B1 0-800 M CFH Temperature 
compensation 
obtained from 
point No. 59A 

3 3Al 0-800 M CFH 

4 2A 3Al 0-800 M CFH 

5 3B1 0-300 M CFH Pressure 
compensated 

6 3A 3Bl1 0-300 M CFH Pressure 
compensated 

7 4 3Al 0-400 M CFH Measuring 
liquid 35 cu. 
ft. per gallon 

8 4A 3Al 0-400 M CFH Ditto 

5 (Not used) 
6 (Not used) 

9 7 3Bl1 0-200 M CFH Pressure 
compensated 

10 TA 3B1 0-200 M CFH Pressure 
compensated 

8 (Not used) 

11 9 3Cl 0-600 M CFH Pressure & 
temp. com- 
pensated 

2A (Not logged) 1A1 Specific gravity 
0.900 to 1.200 

12 10 3Al 0-5 M CFH 

13 11 3Bl1 0-100 M CFH Pressure 
compensated 

14 12 3Bl 0-30 M CFH Pressure 
compensated 

15 13 3Cl 0-1200 M CFH Press. & temp. 
compensated 

16 13A 3Cl1 0-1200 M CFH Press & temp. 
compensated 


(Meet the Author on Page 187) 
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NEW CENTRALIZED INSTRUMENT DEPARTMEN 
At Gulf’s Port Arthur Refinery - 





The new Instrument Department Building at Gulf Oil ing is centrally located in the plant area. Of masoan 
Corporation’s Port Arthur, Texas, refinery is a typical construction with light colored placite interior tile, t 
result of top management’s recognition of the importance 12,500 square foot area is divided into work space, stor | 
of instrumentation in modern industrial processing. De- rooms, offices and service areas as shown above. Heavy} 
signed for efficiency, this well equipped instrument build- repair areas and storage areas are cooled or heated by] 

forced draft, while class rooms, offices and the pyrometet 
ee ee cel tye ony ely ee > shop are air conditioned. A monorail with electric trav 
the 1956 Texas A&M Instrurnent Symposium. Photos are courtesy of eling hoist serves the entire work area. 


Petroleum Processing. 


The leaning and paintifg 
area !S Io ated adjacent ® 
the vehicle entrance fs 
room house Sa chemical batt 
a paint booth and an Mee 
can Wheelabrator shot -Dlast 


cleaner 
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The Pyrometer repair shop is 
used for repair of all electrical 
instrument equipment, preci- 
gion mechanical and pneumatic 
instrument parts, punch clocks. 
and instrument clock works. In 
this area thermocouples are fab- 
ricated and checked 


The large store room is equipped 
for storage of parts and instru 
ments All items are checked. 
identified and marked before 
storage. At the end of this area 
is the chart supply room. All 
charts are pre-identified with 
addressograph plates before 
field installation 


The classroom provides a gen- 
eral purpose assembly room as 
well as instruction area. It is 
equipped with blackboards, pro- 
jection equipment, work bench- 
es, and with all service connec 
tions for conduct of formal 
training and instruction classe: 
It is also used for safety meet 
ings and equipment demonstra- 
tions by sales representatives 


designe dd 


with a wood block floor and 





work benches al ng the full 
viNdow w3 R siilat < lye 
WINGOW Ww. Kegulators, valves 
and pressure instruments are 
repaired and serviced in thi: 
ale. 
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Figure 1. (Left) A stable amplifier for us- 
ing transducer tube with various recorders. 
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CIRCUITRY CONSTRUCTION — APPA, | 
CATIONS AND PERFORMANCE OF THE Rc! 
TYPE 5734 TRANSDUCER TUBE FOR MEAS 


UREMENT OF PRESSURES AND FORCE gp 
WEIGHT. Details of specific applications in the bp 


logical field are discussed using diagrams not aval. 
able in other literature. Past work is cited as an ai 
to new equipment designers and application engine 
and new applications suggested. 


IN 1947 OLSON' FIRST REPORTED the development qd 
RCA’s Type 5734 mechano-electronic transducer tube. Te 
principle objective in developing this tiny (14” x 1”) th 
was for use in phonograph pick-ups and microphon 
Olson, however, suggested other possible applications {| 
the 5734 and several people were quick to put this lith 
transducer to work in various gaging applications. 

Curtis? was one of the first to visualize a biological appl 
cation for the transducer. He described the use of t 
5734 as a force transducer in measuring the small fores) 
of muscle contraction. Nickerson and Curtis* reported w} 
of the 5734 in measuring venous and other pulse press 
in their application capacitive coupling from the 5734 Wa 
used. Although a very stable base line was achieved, th 
circuit was rather cumbersome and involved some sevél 
different control adjustments. 

In 1950 Pettersson and Clemedson‘ issued a rather bri | 
report on the use of the 5734 in measuring blood pressure 
Little data and no circuit details were given, however, it} 
their publication. A paper by Talbot, et al,° described th 
use of this mechano-electronic transducer both as a forte | 
transducer and as the primary sensing element in a ballist 
cardiograph. 

t., Philadelphia, has developed a ballistocardiograph table | 
in which a 5734 senses the slight table movements callsé 
by a patient’s heart pumping blood into the vessels. 

A “Physiological Pressure Transducer” using the 5TH 
was announced in April of this year by the Aloe Scientific 
Co. of St. Louis. This pressure transducer is designed # 
measure static and dynamic liquid and gas pressures in bie 
logical systems. It was developed for Aloe by the Biolog 
cal and Electronic Laboratories, Armament Division, U 
versal Match Corporation. 

Recently in England, Ainsworth and Eveleigh® announce 
a simple electromanometer in which the 5734 is used. Thél 
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Figure 2. (Left) Functional drawing shows use of RCA 5744 
tube to measure force or weight. 
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Figure 3. (Top B, Bottom A). The transducer tube 
measures pressure by sensing diaphragm movement. 
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by B. P. McKay 
Biophysics Research 
University of Tennessee 
School of Biological Sciences 


Memphis, Tennessee 


input circuit utilizes the 5734 as one arm of a d.c. bridge 
circuit which is thrown into unbalance when the mechano- 
electronic transducer senses movement of a pressure meas- 
uring diaphragm. This application was for the measure- 
ment of fluid pressures in the range of 0-3 mm of Hg. They 
reported their system to have a natural resonant frequency 
of 110 c/s. This apparently refers to the free resonant 
frequency of the diaphragm and transducer tube in air 
since the authors are not specific about their fluid coupling 
system. 

In our own laboratories the 5734 has been put to work 
as a force transducer in measuring muscle contraction; 
also as an electromanometer in measuring blood pressure 
and other biological pressures. In reviewing the literature 
of past work done with the 5734 tube there seems to be a 
need for more details concerning both circuitry and use 
of this transducer. 

Figure 1 shows a very stable circuit for use with the 
5734 as a force measuring transducer. This circuit was 
designed for use with a number of different recorders rang- 
ing from high impedance—low current systems to low re- 
sistance—high frequency recorders. A 450 volt, 150 m.a. 
power supply having VR tube regulation was used to supply 
plate current for most of the circuit. To achieve high 
stability a miniature 90 volt battery is used to supply plate 
current for the input bridge circuit. In this section of the 
cireuit the combined plate currents of the 5734 and the 
6SN7 was less than 0.5 m.a. It should be noted that bat- 
leries of this kind have considerable capacity to ground so 
that a floating voltage supply must be shielded to avoid 
ac, pick-up. 

In the 6SN7 cathode circuit the 0.1 meg. control is not 
2 operator’s adjustment. It is provided to accommodate 
the circuit to a 20% tolerance in tube characteristics when 
teplacement is necessary. The 5K ohm control is a balance 
adjustment for the operator when the transducer tube is 
shifted to various mechanical sensitivity ranges as de- 
scribed below. For any one mechanical sensitivity range, 
the 30K ohm control of the 6SH7 plate circuits is used as a 
recorder position control. The long term stability of this 
tireuit is in the order of plus or minus 0.5 volt across a 
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1500 ohm output load in 6 hours after a 30 minute warm- 
up period. When used with a Type BL-202 Brush recorder 
the system has about 2% linearity distortion over the 
range of 0-1000 grams. 

A functional drawing of the mechanical system used in 
the force transducer is shown in Figure 2. Various forces 
or weights may be applied in a downward direction to the 
tapered cantilever (1). Large forces are applied near the 
fixed mounting (2) and smaller forces are applied closer 
to the 5734 tube (3). In our application with the circuit 
of Figure 1; a-range from 5.5 volts per gram of force to 
several kilograms per volt across a 1500 ohm load was 
achieved. 

Our application of the transducer assembly shown in 
Figure 2 was that of measuring the contraction force of 
sections of heart muscle from experimental animals. The 
muscle tissue is maintained in a saline solution with a 
mixture of oxygen and carbon dioxide bubbled over the 
tissue surface. Muscle contraction is stimulated electrical- 
ly with a square wave generator. The muscle is then sub- 
jected to changes in chemical environment such as in the 
testing of new drugs, and the changes in contraction force 
are recorded. 

In practice the muscle tissue is first attached to tapered 
cantilever (1). While the muscle is in a resting state ad- 
justment screw (4) is used to bring the contact point (5) 
of the 5734 into engagement with cantilever (1). Stimula- 
tion and contraction of the muscle tissue then produces an 
output from the 5734 transducer tube. Gross adjustments 
of sensitivity for the system are accomplished by the posi- 
tion on cantilever (1) where the forces act. Fine sen- 
sitivity adjustments are achieved with the 1 meg. ohm at- 
tenuator in the circuit of Figure 1. 

As previously mentioned, the 5734 has also been the sens- 
ing element of a pressure measuring system developed in 
our work. Using a mechanical assembly illustrated in 
Figure 3 (A and B), the lever action plate of the 5734 
senses diaphragm movements as small as 1.09 x 10° inches 
caused by pressure changes of 1 mm of Hg. Both dia- 
phragm and pressure chamber are made of Alloy 720 of 
the General Plate Division, Metals and Controls Corp., 
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Figure 4. 
Housing of 
electro- 
manometer 
is 2/4” in 
its longest 
dimension. 


The diaphragm (2 of Figure 3A) is 0.002” 
It was pressed to a shape which 


Attleboro, Mass. 
thick and 4” in diameter. 
gave best displacement linearity. 

Figures 3A and 3B show the internal parts of the pres- 


Indicated at (1) of 3A is the input pres- 
sure connector. As mentioned, (2) is the pressure dia- 
phragm acting against the 5734 plate lever. The outlet 
valve (3) is for preflushing and removal of entrapped bub- 
bles in the system. This valve drains the pressure chamber 
from a point directly behind the diaphragm. One of the 
adjusting screws for engaging the 5734 and the pressure 
diaphragm is shown at (4). The 5734 transducer tube and 
its holding clamp is indicated at (5). 

Figure 3B shows the relative size of the assembly. The 
top plate (shown removed) completes the strong square 
frame necessary for stability of operation. After the top 
plate is in place the entire assembly is enclosed and sealed 
as indicated in Figure 4 of the completed unit. 

It is interesting to note that final adjustment of pressure 
contact between the 5734 plate lever and the pressure dia- 
phragm must be made with the transducer amplifier before 


sure transducer. 


Figure 5. Electronic circuit for use with 5734 as an 
electromanometer. 
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the unit is sealed in its housing. The transducer », 
fler’s output was first determined for an angular defem 
of the 5734 plate shaft equal to 25 minutes of are. Kap 
ing this value, the pressure contact between transdyp 
plate shaft and pressure diaphragm is mechanically y 
justed with set screws (front screw is shown at 4 ' 
Figure 3A) for this value. Reference to RCA data on f 
5734 shows that the transducer is capable of gq 34 yy 
change across a 75K ohm plate load as the plate Shaft ; 
displaced through a total deflection of 50 minutes are. 

Using the diaphragm mentioned above, we have been ah! 
to measure pressures up to 250 mm of Hg with an ACCury 
of better than 0.4%. This can be demonstrated with g} 
amplifier of Figure 5 by electrically balancing out 190 mp} 
Hg pressure and adjusting the sensitivity so that 60 mn } 
pressure change is represented by 30 mm of chart display.) 
ment on a Type BL-202 Brush recorder. In this conditig) 
0.5 mm pen displacement is equal to 1 mm Hg or 0.4% » 
the total 250 mm Hg pressure. Stability of the system ;} 
adequate to allow 0.5 cm Hg pressure to be represented b) 
more than 1 cm of pen displacement. : 

In medical applications it is highly desireable to be gy} 
to electrically balance out rather high pressures 40 tj! 
minor variations in these pressures can be recorded. Wit! 
the circuit of Figure 5 pressures to the transducer of mp! 
than 250 mm Hg can be balanced out. With mechanical «| 
optical balancing of the recording device it is even possibi | 
to balance out higher pressures. 

No particular claim to originality is intended with regy 
to the circuit of Figure 5. Although somewhat modify 
the circuit is similar to that of a Model 128-A Ballim 
cardiograph Amplifier made by the Technitrol Engineeriy 
Co. In this circuit the grid voltage of one triode oft 
6SL7 is referred to the junction of two voltage regula 
tubes. The grid voltage of the opposite 6SL7 triode; 
controlled by the plate current of the 5734 transducer tu 
In turn the plate current of the 5734 is proportional tot} 
physical spacing of its plate and cathode, which is varig 
with the pressure system. 

Although the applications indicated herein have ther 
counterparts in strain gage techniques, there are certaina 
vantages which indicate the use of the 5734 transia | 
tube should be given consideration. Mechanical arrang} 
ments for the 5734 are not difficult to achieve, as indicat 
by the two examples cited. The associated instrumentatin 
is in general simpler than the type of carrier amplifier g/ 
tems which would be necessary to achieve the same @ 
sitivities. It is hoped that the somewhat specialized appl 
cations herein described will suggest other uses to whid| 
this transducer tube might be put. 
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The design of an equivalent rate 

of climb indicator for the altitude 

test facility in the Phoenix, Arizona, 
plant of the AiResearch Manufacturing 
Company culminated in a completely self - 
contained, portable unit containing a tran- 
sistorized d-c amplifier, built-in calibration 
device, and zero-suppression for extended 
range use and employing commercially 
available transducers and measuring instru- 


ments. 








Pressure change 


Figure 1. 


with increase in altitude in 


standard NACA atmosphere. 


Designing A Simulated 
Rate of Climb Indicator 


THE ALTITUDE TEST FACILITY, in Phoenix, Arizona, 
of the AiResearch Manufacturing Division of The Garrett 
Corp., is equipped to simulate atmospheric conditions up 
to an equivalent of 75,000 feet altitude. Among the nu- 
merous measuring instruments needed for this test cham- 
ber was a device to indicate the equivalent rate of climb 
during evacuation of the test chamber. The NACA Stand- 
ard Atmosphere was to be the model which governed the 
relationship between altitude and absolute pressure indi- 
cations. 

It was necessary to design an instrument to match the 
existing conditions of the particular facility. These con- 
ditions specified an altitude range of from sea level to 
70,000 feet, and rates of climb from 500 feet per minute 
to 50,000 feet per minute. The chamber volume is approxi- 
mately 4300 cubic feet. 

The instrument, therefore, must exhibit high speeds of 
response, pneumatically speaking, and possess reasonably 
good accuracies as well as low hysteresis characteristics. 
The instrument, being external to the test chamber, could 
be kept at controlled temperature levels thus minimizing 
the need for temperature compensation in the system de- 
sign. Other environmental factors such as vibration, cor- 
rosion, etc., were not considered for the same reason. 


Approaching the Design Problem 


Let Figure I represent the type of curve specified as 
“Standard Atmosphere” by the NACA. Since Altitude 
itself was not a measurable quantity in the test chamber, 
Pressure measurements only had to be used in determining 
the desired quantity. The equation to be solved by the 
Measuring device, therefore, is: 


Ah AP Ah 
ia Coa 


Where: h = altitude in thousands of feet 
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Instrumentation Engineers 
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The Garrett Corporation 


t = time in minutes 

P = absolute pressure in psia 
AP = differential pressure in psid 
At = time increment in minutes 


The NACA Standard Atmosphere is not a curve which 
can be expressed by one mathematical expression. It is 
derived thus: Pressures are calculated from the basic gas 
law, and from the equation of equilibrium which expresses 
the fact that the pressure on a unit area at any given 
height is equal to the weight of the air above it. The gas 
law is applied as follows: 

(1) Temperature is held to vary approximately linearly 
with height from sea level to about 35,000 feet at which 
point 

(2) Temperature is held to be constant with height up to 
and beyond the maximum heights considered in this 


design. 
The NACA curve, therefore, is a smooth curve which 
cannot be described by one mathematical equation of a 


A hyperbola could be made to fit with 
deviation of about four percent at any one 


continuous nature. 
a maximum 
point. 


The Basic System 


The system, as initially conceived in block-diagram form 
is shown in Figure 2. P,(t) absolute pressure in the. 
chamber as a function of time. Actually the signal AP/At 
is obtained pneumatically, the non-linear shaping circuit 
is resistive, and the multiplication is performed by a Wheat- 
stone Bridge. A pneumatic circuit is used to obtain a sig-- 
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SUBTRACT 
AP 


DIFFERENTIATE 


MULTIPLIER 





NON—LINEAR CIRCUIT SHAP— 
ING SIGNAL ACCORDING TO 
NACA STANDARD ATMOS. 





H Figure 2. Block diagram of basic elements of equivalent rate of climb indicator. 


nal proportional to AP/At, Figure 3. The difficulty of sub- AE _y¥uy AR, AR, AR AR, 
tracting two pressures existing at different times is solved E 0- . ( 4g . * =. a ) 
by use of a needle valve. Its resistance has a direct bear- 
ing on the response speed of the system as well as on its But by definition the bridge output is _ proporti : | 
sensitivity. In addition, the circuit, Figure 3, performs the AP/At such that: 7 
differentiation function such that the output from the 
transducer is proportional to AP/At. < : AP 
The transducer in the pneumatic circuit was specified to AE VK, At 


be of the electric resistance strain gage type mainly for rea- 
sons of response speed, circuit simplicity, and ease of op- 
erating on the output signal. Figure 4 shows the electric 
circuit associated with the measurement of AP/ At. 


where k, is defined as the transducer sensitivity in 
of millivolts bridge output per volt bridge supply 
per psi pressure difference per minute. (mv/V/psid/ 












Let: V = bridge supply voltage in volts AR AR AR AR, AP = 
R, = resistance in the i’th arm of the bridge Hence: ( R. R. + R -- ) 4k, (ar) 
i subscript assuming the values 1, 2, 3, 4. 
| E steady bridge output for zero input signal 
I AR, = i pressure-strain induced bridge out- Wheatstone Bridge Computing Characteristics k 
AE incremental pressure-strain induced resistance It has already been pointed out that the NACA § 
change in R, Atmosphere expresses a relationship between Altitudea 
Since the transducer, originally a differential-pressure Pressure which could be roughly approximated by 0 
| transducer, is calibrated such that zero pressure difference ably simple mathematical equations. Similarly, ang 
| coincides with zero bridge output, the modified transducer proximation for the desired quantity Ah/AP is as follows: | 
| responding to AP/At will exhibit zero bridge output for h , = | 
| A y 


i_B — awa} 


level flight (zero rate of climb) such that for analysis pur- 
poses E 0 is the initial-balance condition. AP P. 


The incremental output voltage E may be expressed as:? ; . . J 
where A is approximately 20.15 and B roughly 0.265 fore 
AE ; a AR AR. AR, AR, fit with no more than 3 percent error. 
ae ¥* (R, + R.)?\ R, i in R, ) Since this relationship is not far removed quantitativey 
from the 
. (2) 
which, for an equal-arm bridge where R, R, R, ( 1 f 
r ) 








R, R, becomes: (R,/R,) 


Figure 3. (Left) Pneumatic element which produces an absolute pressure signal in rela- 
tion to time. Figure 4. (Right) Electric circuit associated with measurement of AP/At. | 
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expression which shows the effect on Wheatstone Bridge 
sensitivity of a resistance in series with the supply volt- 
age,’ it was decided to compute the amount of non-linearity 
required in a pressure-actuated variable resistance such 
that the rate-of-climb indicating system, Figure 5, became 
4 possibility. 

Referring again to Figure 5: the pneumatic AP/At cir- 
cuit produces a bridge unbalance proportional to AP/At. 
The Absolute pressure transducer operates a variable re- 
sistance with special non-linearity characteristics, thus 
Making the Bridge sensitivity dependent on the absolute 
chamber pressure, which is a function of altitude. If R, 
8 Correctly designed, the bridge output voltage AE is di- 
rectly proportional to the equivalent rate of climb in the 
chamber. 


Choice of Value for R. 
From equation (4) and from previous considerations, 
itis known that the response of the circuit in Figure 5 is: 


i 1 - 
7 ~1(ky) - 
AE | . At 
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Figure 5. Design of 


circuit which pro- 





duces an output 
voltage AE which is 
directly proportional 
to the equivalent 


rate of climb. 


it is desired to obtain: 


AE M (4) 


R, AP { k.V 

; om a M ) 
where M is a proportionality constant relating rate-of-climb 
to output-voltage from the circuit. 

Since R, must be a positive quantity for the entire alti- 
tude range to be considered, the quantity [k,-V/M] must 
be chosen such that for minimum value of AP/Ah in the 
range to be accommodated, R, is zero or positive. For the 
range of from zero to 70,000 feet altitude, the minimum 
Ah/AP occurs at 70,000 feet and equals approximately 17.88 
kilofeet/inch Hg. Arbitrarily setting k,V/M at a value 
greater than 17.88: 


which entails: 


k,V/M 20 (10) 
This choice produces the simple design relationship for R,: 


R, = 20R, - dP/dh R (11) 
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where dP/dh is the slope of the NACA Standard Ato 
phere curve at the absolute pressure P, which acts ON th 
pickup governing the value of R,. R, will be Minimym ty 
minimum pressure and maximum altitude. ; 
System Sensitivity and Characteristics 

The sensitivity coefficient relating voltage output to ray 
of climb has been defined by equations (8) and (10) tha 





M 30° mv/kilofoot /min (1 
which shows that high values of k, and V are Prerequisite 
for high over-all sensitivity. The characteristics of th 
pneumatic circuit employed, however, are such that high 
values of k, are accompanied by large time constants Which 
the system cannot tolerate, in view of the fact that rates 
of climb of 50,000 feet/minute demand response times ip 
the order of 20 seconds maximum. It was therefore Neces 
sary to experiment with the particular needle valve avail. 
able to arrive at a setting which gave a satisfactory peggy 
both in regard to sensitivity and time delay. | 

The system, Figure 3, was subjected to input preggy» 
functions P, as shown in Figure 6 with resulting ppg | 
matic response curves, Figure 7. They show that for in | 
creased needle valve setting, the delay-time decreases y 
the same time as the sensitivity decreases. A sample curp 
Figure 8, separates a ‘Dead Time’ required for the output | 
signal to reach a fraction a of its final value, from a Rig j 
Time’ during which the signal rises from the fraction ay 
the fraction b of its final value. The total delay-time mg 
be considered as that time elapsed from the instant of a | 
plication of P, to the time when the output signal reach 
the fraction b of its final value. For purposes of compar } 
tive evaluation values of a 0.10 and b 0.90 wen | 
chosen in analyzing results. Analyzing the data, Figure? 
for varying rates of increase of P, at constant needle yaly 
settings, a family of curves, Figure 9, were obtained. 

One of the interpretations of this presentation of the dats | 
is that if the rate P,/t in psi per minute is the one whid 
corresponds to the fastest rate of climb to be investigated 
(50,000 feet per minute from sea level) then, for any on 
needle valve setting, there is a maximum possible ‘Tim 
Delay’, Tamax, Such that design procedures need consider 
only that mamimum value. Furthermore, a plot of Rate 
of-Pressure change vs. Asymptotic Output Voltage from the 
bridge showed that the system was linear in the range ip | 
vestigated. 


Component Choice 

A Statham P6-3D-350 differential pressure transducer 
based on the unbonded resistance strain gage principle 
was used in conjunction with an Ideal needle valve Model 
1512SF to measure rate of change of differential pressure 
The Statham unit has a range of 3 psid and incorporates { 
a four-active-arm bridge with 350-ohm arms balanced for 
zero pressure difference applied to the transducer. A 1} 
volt maximum bridge supply voltage results in 30-mv open 
circuit bridge output at maximum rated capacity. 

A Bourns Model 408 Altitude-Pressure transducer with 
specially wound output resistance was chosen to measure 
absolute pressure. It has a 0 to 15 psia pressure range and 
an output-resistance-applied-pressure relationship as dit 
tated by equation (11). 

An Ellis Associates BAM-1 Bridge Amplifier and Meter 
was chosen for a read-out instrument mainly because ! | 
represents a completely self-contained, portable, transistor 
ized, d-c indicating instrument, with built-in calibration, 
zero-suppression for expanded scale readings, and bridge 
supply means, designed for use with electric resistantt 
strain gages. The zero-centered meter provides a phase 
sensing means to differentiate between positive and neg 
tive signals, and panel connections are available for mont 
toring the signals with either a high-impedance devitt 
such as a cathode ray oscilloscope, or a low-impedance dé 
vice such as a recording galvanometer. 
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Designing 


Analogy Circuits from Test Data’ 


It is frequently necessary to analyze a mechanical structure where characteristics 
are described by direct tests, such as influence coefficient or normal mode shake 


tests. 
directly. 
directly from such test data. 


These do not give such structural parameters as effective spring constants 
However, analogous circuits can be synthesized to represent systems 
Active forces arising from energy sources that are 


dependent upon the motion of the structure are equivalent electrically to negative 


self impedances or admittances or unilateral transfer admittances. 
Important examples of this are aerodynamic forces 
on the airframes of airplanes or missiles. 


amplifiers for their synthesis. 


Influence Coefficient Tests 


THE TWO COMMON METHODS OF TESTING a struc- 
ture to determine its mechanical properties are 1) the static 
influence coefficient test, and 2) the normal modes vibra- 
tion test. 

In the first of these, coordinates are established within 
the structure at several points and individual static forces 
are applied one at a time to each station. The deflections 
per unit applied force are the influence coefficients and pro- 
vide the following system of equations for the spring or 
compliance properties of the structure: 


ty] = [A] [f] 
or 
y = Aft + Auch +... + Akt (16) 
yY = A.f, + Anf, + ooo + Asaf, 
or 


[A] [f] 


y; . =aA,t, Ly] —_ 

i 
For a realizable passive mechanical structure it is nec- 
essary and sufficient that 1) the above influence coefficient 


matrix be symmetrical and 2) all symmetrical matrices and 
the determinant be positive. This follows directly from the 


a 


. . . 

The third of a three part series. The first part entitled 

Analogy Electric Analog Computer appeared in the April 1954 

was ISA Journal, pages 112 through 118: the second part 

the ba Electric Analogies for Mechanical Structures'’ appeared in 
© May 1955 issue of the ISA Journal 161 through 165. 


‘The Direct 


pages 
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They require 


fact that for such a passive system a positive force must 
be accompanied by a positive deflection for any one coordi- 
nate of the system. This condition must also hold if more 
coordinates are restrained to zero motion. 

This system is the inverse of the form obtained from a 
physical description of the mechanical properties of the me- 
chanical system which gives equations for force in terms of 
coordinate displacement. Thus to describe the system com- 
pletely by conventional methods of numerical analysis, it 
is necessary to invert the above systems of equations ob- 
taining a spring matrix and then add the mass matrix. 

Direct Circuit Analogies. Direct electrical-mechanical 
circuit analogies can be used to represent equation (15) di- 
rectly as is illustrated in Figure 16. This circuit was first 
presented by Cauer” for the synthesis of equations in this 
form. It will be noted that in the static case fixed fre- 
quency voltages can be used to represent deflections rather 
than velocities for the nodal analogy. Then resistors can 
be used for the impedances (Z) of Figure 16. 

Realizability of Networks and the Use of Conversion Fac- 
tors. For a realizable mechanical system it has been noted 
that (A,,,,) is always positive, (A,,, = A,m) and all sym- 
metrical minors and the main determinant are positive. 
Under these conditions the circuit of Figure 16 will always 
be obtained in realizable form involving only passive ad- 
mittances. This can be demonstrated by the same consid- 
erations that were applied to the mechanical system, name- 
ly, that the introduction of a positive potential at any termi- 
nal of the analogous network must result in a positive cur- 
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Figure 17. Block diagram of system represented by ‘‘free’’ and ‘‘restrained coordinates.’’ 


rent flowing into that terminal for any number of the other 
terminals restrained to zero potential. Negative signs for 
any of the off-diagonal influence coefficients will require 
polarity changes for the corresponding transformer wind- 
ings. Impedance or admittance conversion factors may be 
introduced to provide a better range for the resulting cir- 
cuit constants. 

Use of Circuits. In these analogies the coordinates are 
directly represented and therefore a physical model has 
been obtained for the mechanical system. For instance, 
unit deflections could be applied to each coordinate in turn 
and the forces necessary to restrain the other coordinates to 
zero motion could be measured. Thus in principle the ma- 
trix equation can be inverted with these circuits. For the 
nodal analogy this would be accomplished by short-circuit- 
ing all but the terminal at which the deflection is to be ap- 
plied. Here a unit voltage is applied and the measured cur- 
rents at all terminals represent the inverted spring or ri- 
gidity matrix. 


Figure 18. Nodal analogy for static influence coefficient test 
on system with free and restrained coordinates. 


















































The most important use of the circuits, however, is in the 
direct representation of the rigidity properties ef the me 
chanical structure tested. If a dynamic analysis is to } | 
made of the system, voltages in the nodal analogy would | 
represent velocities and inductors would replace the pm | 
sistors. The mass properties, if defined directly in terms 
of the coordinates represented, will then be capacitors cop 
nected across the coordinate terminals. 





Influence Coefficient Tests with Restrained Coordinates 


It is frequently desired to test individual sections of 4 
structure and then determine the behavior of the composite 
system. To do this each section may be fastened rigidly in 
a jig and coordinates that may later be connected into the 
composite system (and then be allowed to move) are re 
strained to zero motion. It may also be necessary or de 
sirable to test a composite system with certain coordinates 
rigidly restrained and then to determine the system charat: | 
teristics with these restrained coordinates free. 

The analogies discussed in the preceding section can bk 
extended to this more general form. | , 
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Referring to Figure 17, the static equations of force can 














be expressed in the following partitioned matrix form in : 
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A is buffer amplifier, voltage gain A 











N,;(p) is network for desired transfer function 
G is current generator with transconductance G 


i, = AGN,;(pD) e; 
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Figure 20. Nodal analogy for system described by normal Figure 21. Schematic diagram of circuits for generating 


modes. 


Here the (K’s) describe the actual spring properties of the 
system were they known. In testing such a system the 
forces at the restrained coordinates (f,) for each applied 
force (f;) can be measured in addition to the displacements 
(y,) at the free coordinates. Thus it is desirable to re-ar- 
range equations (17) and (18) to give (y,) and (f,) direct- 
ly. Equation (17) can be re-arranged as follows: 


fyi) = (K,J* (£1) — (Ky) (Ky) yy] (19) 


This matrix form for (y,) can then be substituted into 
equation (18). 
Thus 


{f,] 
= [KiJ" (Ki)* (£.) + {0Kee} — (Ki)? (Ki) * (Kir) f lye] 


(20) 
Since each of the individual spring matrix terms of the par- 
tioned matrix are symmetrical, equations (19) and (20) 
can be written as follows: 


{y,] = [A] [f,] — (T) Ly-] (21) 
(f,] = (T]* (f,] + (B) Cy,] (22) 


For the static influence coefficient test (y,) are zero and 
the matrices of the following equations are determined: 


I 


[y;] [A] [f,] or y; = =A,, f, (23) 


[f,] [T}* (f,j ort, = —T,, f, (24) 


I 


Each measured coefficient of the matrices [A] and [T]™ is 
4 Scalar quantity. 
The matrix term 


[B] mes [K,,] ow {K,,]* [K,,]~ [K,,] } (25) 
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transfer admittance terms. 


in equations (20) and (22) is simply the matrix of static 
force coefficients measured at the terminals (y,) with all 
coordinates (y,) and all interior points free. 

Equivalent Electrical Circuit. Realizing that the matrix 
[B] is a function only of displacements and forces at the 
coordinates (y,), it can readily be seen that the analogous 
circuits of Figure 13 (See Part II, May 1956 ISA Journal, 
page 163) correctly define all of the relationships of equa- 
tions (21) and (22) except for [B]. The conditions of the 
restrained test are satisfied by shorting the terminals (y,). 
The currents (f,) which then flow are related to the cur- 
rents (f,) applied during the influence test as dictated by 
equation (24). The multiple winding transformers multi- 
ply each (f,) by (T,,) and properly sum them in the (f,) 
winding. When the coordinates (y,) are freed or connected 
to another system which permits coordinate motion, the dis- 
placements (y,) have the two components of equation (21) 
due to (f,) and (y,). These terms are properly summed in 
accordance with the above equations as shown in Figure 18. 


Synthesis of Electrical Analogies in Terms of Normal Mode 
Systems Described Entirely by Free Coordinates 


Linear, conservative (or “loss-less”) systems can of 
course be described completely in terms of their orthogonal 
or normal modes of vibration. The mode properties can be 
determined by vibration tests in which each mode is ex- 
cited in turn and the mode shapes and frequencies are meas- 
ured. The solutions are given in terms of the eigenvalues: 


Ax = 2a fx 


where fx = mode frequency and the eigenvectors [A] are 
the mode shapes. 


A conservative system of the (nth) order, described by 
the following equation: 


f, = (M,;p* + K,;) y; (26) 


or 
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Airfoil section 


= — 2 q(2b) O00 [ + a + v-#]+ at 


M,, = — x,L — 22 q(2b) b* a 
2V 

where V = velocity of airfoil 

q = dynamic pressure = Wp V? 

p = density 

k — reduced frequency bw 


C(k) = Theodorsen function 


Terms proportional to second derivative of h and a 
omitted since they can be combined with structural 
inertias. 


i Figure 22. Aerodynamic forces of two dimensional strip 
H theory. 





' Figure 23. Transfer functions for aerodynamics of strip 
| theory. 
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can by the normal coordinate transformation | 
y; > U, 
M 


be converted to the (n) orthogonal equations for the pp! 
mal coordinates U, 7 
(Mxp? + Kx) Ux Q« 


x (" 


(3 
where 


Q« = : f 
K 


M, = —M,, Ax, Ax, or [Mx] [AJ™ (M) (A) (y 
ij 


i (4 


Kx = AK” Mx (31 


Equivalent Circuits 


Each normal coordinate can be simulated by the folly 
ing equivalent electric circuits of Figure 19. 

The complete system can then be simulated in terms, 
the normal coordinates but with the actual coordinates pr| 
served by the use of the equivalent circuits for representin 
coordinate transformations that were given in Figure?! 
(See Part I, April 1956 ISA Journal, Page 117). Then 
sulting analogy is shown in general form in Figure 2 fy 
the nodal analogy. The complete system will have () 
normal coordinates of which several may be rigid body» 
zero frequency modes indicated in Figure 20 by the coor! 
nate U,. 

Normal mode circuits can also be synthesized™ for sp 
tems having both free and restrained coordinates in a ma! 
ner similar to the static influence coefficient case. 


Synthesis of Active Terms 


Sources of energy, or forces linearly dependent upon @ 
ordinates that require analog representation by amplifier 
circuits, are sometimes encountered in mechanics in a form 
analogous to negative resistors, capacitors or inducton 
Frequently however they are of a more complex form ani 
unilateral in nature. If linear they can be expressed it 
terms of transfer function relations. Aerodynamic forces 


are the most important example in aircraft problems ani 


Figure 24. Circuit for synthesizing Theodorsen lag function. 
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will be the primary consideration here. These are charac- 
terized by forces and moments that are functions of co- 
ordinate velocities and displacements. In loop analogies 
this would require the generation of voltages which are 
similar functions of currents. However, since the nodal 
analogy is most frequently used for such problems it only 
will be treated. This requires the generation of currents 
which are the proper functions of the coordinate voltages. 
Thus transfer admittances must be generated. 

In some cases such a transfer admittance may be a func- 
tion of only one voltage as shown at the top of Figure 21. 
The network N,,(p) can frequently be so designed that the 
amplifier (A) can be omitted. 

In general, aerodynamic forces are functions of several 
coordinates, the most general case being one in which all 
coordinate forces are functions of all coordinate motions 
as might be the case for a low aspect ratio wing at low or 
medium air speed. Such cases would be represented by a 
general form of the schematic circuit shown in Figure 21. 


Two Dimensional Strip Theory 


Conventional two dimensional linear strip theory com- 
monly used for high aspect ratio wings at moderate air 
speeds is illustrative of the above case”. Each structural 
segment of a wing is assumed to be rigid and its aerody- 
namic forces are of the form shown in Figure 22. From this 
it is seen that the transfer functions have the form listed 
in Figure 23. Extensive studies have been made of the ac- 
curacy with which the Theodorsen lag function can be rep- 
resented by linear transfer functions. It has been found 
that the function given in Figure 24 can be made to repre- 
sent it to within two percent for the complete frequency 
spectrum (0 to oo). Greater accuracy can be obtained in 
frequency ranges of interest to a specific problem. 

A practical computer circuit for this case is shown in 
Figure 25. Here it is seen that three computer amplifiers 
are required. One is an integrator, and both (a) and (a) 


are produced at its output as (k, a + k,a). The second or 
middle amplifier uses both available stages. The first sums 
(k,a + k.a + k,h + Gust). Between the two stages is the 
gust function circuit and at the second stage is added the 
lagged term of the equations of Figure 23 plus the unlagged 
term 


[( =) } 


The third amplifier is a current generator. Its output is 
the lift (L) and a transformer produces the proportional 
term for the moment (M). All of the circuit elements in 
Figure 25 except the transformer are placed in the ampli- 
fier plug-in units of Figure 4, (See Part I, April 1956 ISA 
Journal, Page 116). The transformer is one of the basic 
computer units. As extensions of this technique to more 
general types of aerodynamics, the supersonic delta wing 
has been treated on the Caltech computer“. It appears at 
the present time that the same classes of aerodynamic forces 
of practical interest can be handled by either the analog 
techniques discussed here or by high speed digital comput- 
ers of the IBM 701 or ERA 1103 category. 
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4 | 
Man-Made Diamonds. J. S. Gillespie, manager «| 
GE’s Carboloy diamond department, weighs If 
carats of the first man-made diamonds which hal 
been mounted in a special plaque and presented | 
the Smithsonian Institute. Of identical comparign| 
with natural diamonds these new GE gems will hg! 
an important impact on industry and defense needs 
for industrial diamonds. Although covered by on | 
ernment secrecy, the process involves pressure af 
2,700,000 psi at temperatures of 5000 “| 
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(Wide World Phot 
100 Million Light Years. This radiotele 
scope ‘ear’ recently dedicated at Harvard 
University will pick up whispers from stats 
more than 100 million light years away. 
Scientists hope this 8000 pound electronic 
telescope will shed some light on the ques 
tion of “the expanding universe’ as i 
scans outerspace. 
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Dust Rapper. A new Research-Cottrell system dé 
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veloped to automatically remove dust accumulation | 


from electrostatic collectors without sending a clout 
of dust out of the smoke stack. High frequency MP 
ping of the collector plates removes dust before ! 
forms a thick layer. Amplitude and frequency of 
pulses is adjustable and controlled automaticaly 
by an electronic system which operates a mechat- 
ical hammer in a sealed unit and lubricated for 4 


lifetime with Synthane graphite-impregnated plastic | 
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Nearer The Push-Button Factory. 
Digimatic is the name of this 
new machine tool control and 
computer developed by Elec- 
tronic Control Systems, an 
affiliate of Stromberg-Carlson. 
The operator is entering dimen- 
sions of a part to be produced 
in high speed computer which 
converts data to numerical in- 
structions and simultaneously 
records pulse form on magnetic 
tape. Tape instructions fed 
through the control unit, operate 
servomotors to position work. 
Sensing elements measure work 
and feed back for corrective 
action if required. 


Automatic Formulation Quality 
control through uniformity is the 
result of this Baldwin-Lima-Ham- 
ion system for automatically 
proportioning ingredients of la- 
tex coating into mixing tanks. 
Installed at Standard Coated 
Products Company, producers 
of SuperSanitas wall covering, 
the system includes SR-4 load 
cells on each tank, indicating 
tecorders and timers. Load 
signals actuate feed valves, 
conveyors and mixing equip- 
ment to a preset schedule. 


On Tour. Ralph Webb, left, Di- 
rector of Instrumentation at Car- 
bide and Carbon Chemicals 
Lo., South Charleston, W. Va., 
looks over the new Beckman 
lll” Data System recently 
demonstrated across the coun- 
ity. Explaining is Taylor 
Fletcher, manager of Beckman’s 
newly created Data and Control 
ystems Department, set up 
with primary interests in auto- 
Mate datq processing and diai- 
tal computers related to plant 
°perations and control. 
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llth ANNUAL ISA SHOW... 





Brings you 





the Most Comprehensive Package : 
of Instrumentation and Automatic Con ! 





e ISA’s 11th Annual Instrument-Automation Conference and Exhibit scheduled for New 
York City, September 17-21, is fast becoming the most talked about event of its kind in 


the industry. 


This Show features the newest products and services of over 500 of the 


world’s leading manufacturers of instruments, automatic controls and automation equip- 
ment. It provides an opportunity to hear about the latest developments and information 


of measurement and control in every industry. 
The 11th Annual ISA Show is the complete 
Make your plans NOW to attend. 


problems with experts and authorities. 
instrument Show. 


It offers an open forum to discuss your 


Variety and Top Quality Technical Papers Slated 


You will have a choice to select from 
more than 120 technical papers in all 
fields of instrumentation, automatic 
control, and automation at the techni- 
cal sessions which are designed to 
make available practical information at 
important levels for management, en- 
gineers and technicians. 

The sessions are scheduled from 
Monday, September 17, through Thurs- 
day afternoon. Because of the impor- 
tance of the International Geophysical 
Year, Monday morning sessions will be 
devoted exclusively to instrumentation 
in the Earth Satellite, a project of 
IGY. Friday sessions will be devoted 
to computers and data handling. 

Papers to be presented at the Mon- 
day sessions are: 


The Role of Scientific Instrumentation and 
Geophysical Measurement, by Dr. A. V. Astin 
and W. A. Wildhack, National Bureau of 
Standards. 

Problems in Instrumentation for the Satellite, 
by Dr. Richard W. Porter, General Electric. 

Scientific Instrumentation in IGY Satellite, 
Herbert Friedman, Naval Research 
Laboratory. 

Tracking and Radio Telemetering in the Van- 
guard Program, by J. T. Mengel, Naval Re- 
search Laboratory. 

Optical Instrumentation for Satellite Track- 
ing, by Dr. Fred Whipple, Smithsonian Astro- 
physical Observatory. P 

Representatives of technical panels 


in IGY will discuss instrumentation in 
their fields at Tuesday morning ses- 
sions. 

Here are some typical papers sched- 
uled for presentation during the tech- 
nical sessions: 


Data Handling Systems — Performance and 
Reliability, by M. O’Hara, Minneapolis- 
Honeywell Regulator Co. Summarizes the per- 
formance parameters in evaluating data han- 
dling systems. 

Automatic Control of a Heat Exchanger, by 
V. V. Tivy, The Foxboro Co. A report on the 
practical investigation of measurement and 
control problems on a typical heat exchanger. 

Mass Spectrometry in Process Control, by 
H. Landsberg, Consolidated Electrodynamics 
Corp. Discusses applications in process indus- 
tries and considerations in change from lab- 
oratory to process. 

Precise Measurement of Dielectric Constant 
over Wide Range of Frequency and Tempera- 
ture, by A. Scott, National Bureau of Stand- 
ards. Reviews methods of measurement and 
equipment used. 

Production Control Through Quantometry in 
the Aluminum Industry, by F. A. Potter, Al- 
coa Research Labs. Details how spectro- 
chemical analysis is used in all stages of 
aluminum industry. 

Total Measurements Service, by H. M. Ok- 
sala, General Electric. Covers basic data on 
establishing a service organization in terms of 
standards, portable instruments, process in- 
struments and special test equipment. 

High-Speed, Special-Purpose Digital 
puter, by E. Rianda, Berkeley Division, 
Beckman Instruments, Inc. Covers digitizing, 
operation, and presentation of input data in 
both analog and digital form. 


Com- 





Registration Fees for Show Announced 


A major change from last year’s 
practice at the Los Angeles Show is 
that Proceedings of the technical ses- 
sions will be included in the registra- 
tion fee for the sessions. Those who 
register for other Conference features 
may attend the technical sessions by 
purehasing the Proceedings. By the 


PROGRAMS 
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same token the Proceedings of the 
Data Handling Workshop will be in- 
cluded in their registration fees. Reg- 
istrants may visit the Exhibit free. 
Non-members may apply all sur- 
charges toward payment of ISA dues 
if they enroll as full members before 


Oct. 15, 1956. 
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‘Pioneering’ Contest 


Offers Cash for Ideas 


Whether your idea for a new 
ment device or an improvement on 
existing one is just a hazy percept 
a fanciful notion or a mental image 
could mean a cash award for 
through ISA’s “New Ideas in Instr 
mentation” contest at its New York } 
Show. i 

Cash prizes totaling $500.00 will } | 
awarded in this contest which is é& | 
signed to promote new ideas in th | 
field of instrumentation and automa 
ic control. In addition to the possibijj 
ty of padding your wallet, this contes 
will provide a survey by prospective 
makers of your device, extend the poy 
sible scope of your creation, and ult: 
mately stimulate a large using market 

The first place winner will receiv 
$100.00, second place, $75.00, and ru: 
ner-up, $25.00. There will be $50.0 
awards to the winners in each of for 
categories, and a $25.00 award to hor 
orable mention winners in each o| 
these four groups. 

The four general classifications into 
which competition will be divided are: 
Process, Medical-Biological, Aeronat 
tical, and Data-Handling. Booth space 
will be provided at the Coliseum to dis 
play throughout Show Week the work 
ing models, drawings or prototypes of 
contestants’ entries. 

This contest is a unique opportunity 










to make known to instrument matt 
facturers the need for measuremett 
and control devices not yet commer 
cially available. It is your chant 
to become nationally recognized as 4 
pioneer in instrumentation, and you 
don’t have to be an inventor to col 
pete. 
the contest. 


A committee headed by E. A. Adlet | 


will select the applications best qual 
fied for entrance in the exhibit al 
contest. Selection of winners will 
made by a panel of judges and tht 
awards will be announced at the a 
nual banquet. 

An official entry form, available from 
the National Office, must be submittel 
to enter this contest which affords yo 
the opportunity to test public reaction 
on an idea you may have fondled for 
some time. 

To get an entry form write Instr 
ment Society of America, 313 Sixth 
Ave., Pittsburgh 22, Pa. 
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The south lobby of the New York Coliseum, scene of ISA's 11th Annual Instrument-Automation Conference & Exhibit, Sept. 17-21, 1956 


Show Offers Clinics, Workshop, Symposium 


This year’s Show will again feature 
the popular Data Handling Workshop, 
Analytical Instruments Clinic, Com- 
puters Symposium, and Instruments 
Maintenance Clinic. 

Pre-registration for the Clinics, Sym- 
posium and the Data-Handling Work- 
shop is necessary to insure participa- 
tion because of the great demand. No 
matter what phase of instrumentation 
or automatic control you are associated 
with, these features of the Show will 
benefit you. 


Data Handling Workshop 


Pre-registration for this Workshop 
is a “must” and applications will be 
accepted until August 30. Sessions will 
be held at the New Yorker Hotel in 
the form of round-table discussions. 


The general theme of the Workshop, 
scheduled for Monday afternoon and 
all day Tuesday, is related to the auto- 
matic handling and reduction of data, 
and the semi-automatic handling and 
reduction of data. 


These separate horizontal sessions 
are scheduled for Tuesday morning: 


Semi-automatic data reduction of oscil- 
lograph and film records; elements in 

e automatic data handling data 
reduction systems; systems actually in 
use or being installed; and future re- 
quirements for 1960. 


These seven vertical sessions are sched- 
uled Tuesday afternoon: aircraft and 
missile; aircraft engine test; wind tun- 


ner ; chemical and process control; 
medical research; genera] industrial 
a laboratories ; and Meteorologi- 
cal, 


Analytical Instruments Clinic 


A total of six sessions, running si- 
multaneously for two days, is planned 
for the Analytical Instruments Clinic. 
Each session will be repeated four 
times enabling registrants to attend 
any one at a time most convenient to 
their schedules. Sessions include. 


Gas Chromotography; Mass Spectrom- 
etry for Process Stream Analysis; Con- 
tinuous Infrared Analysis; Electrolytic 
Methods of Analysis; X-Ray Spectro- 
scopy; and Optical Stream Analysis. 


Instruments Maintenance Clinic 
This Clinic will open Saturday, Sep- 

tember 15, at Columbia University 

with sessions scheduled all that day 


as well as Sunday and Monday. A 
special “get-acquainted” meeting is 
slated for Friday evening. Subject 


matter for sessions at this Clinic are: 

Self-Operated Reducing Regulators; 
Control Valves; Oxygen Analyzers; 
Force-Balance Flow Transmitters ; Posi- 
tive Displacement Meters; Pneumatic 
Relays for Adding and Subtracting; 
Miniature Pneumatic Instrumentation ; 
and Electronic Potentiometers. 


Computers Symposium 


This Symposium, scheduled _ for 
Thursday, September 20 at the Statler 
Hotel, will feature a general review of 
industrial computers and their role 
in process control, engineering applica- 
tions and data reductions. 


Computing Machines ; Components ; 
Spheres of Application; Application to 
Process Control; Application to Man- 
ufacturing Operation; Application to 
Business and Management Operations ; 
Integration of System and Control; 
and Automatic Control. 


University Exhibit Plans Under Way 


Plans are being formalized for at 
least nine engineering schools to par- 
Ucipate in the ISA-McGraw-Hill co- 
sponsored University Exhibit at the 
New York Show. 

Some of the many projects slated to 
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be displayed include: process simula- 
tor, shock absorbing material tester, 
gyro-stabilized monorail car, dual func- 
tion analyzer, machine tool oscillator, 
fermentation rate indicator, and medi- 
cal instruments. 


Human Engineering 
Conference Slated 


Equipment designers and plant lay- 
out designers will find the Joint Ses- 
sion of the Fourth Human Engineer- 
ing Conference sponsored by ISA an 
interesting feature of the Show. This 
Conference will have sessions on Hu- 
man Engineering in system design and 
in panel board layouts. 


Show Host Committee 
Drafting Final Plans 


Final plans for most functions of the 
joint New York-New Jersey Host Com- 
mittee have been drafted and are now 
being organized to offer attendees the 
most impressive array of festivities 
ever presented at an ISA Show. 

Harry A. Irving, Chairman of the 
Transportation Committee, reports that 
three plant tours have been scheduled 
during Show Week. He said the tours 
will offer a broad field of application. 


David E. Hostedler, Chairman of the 
Banquet Committee, announced that 
the annual affair will be staged in the 
Grand Ballroom of the Statler Hotel, 
Wednesday evening, September 19. 


Plans to satisfy mesdames fancy 
while the men are participating in the 
technical, business or Society aspects 
of the Show include a fashion show 
and buffet luncheon hosted by Trans- 
World Airlines, a grand tour of New 
York City, a top Broadway show, a 
boat trip around Manhattan, and a trip 
to West Point are just a few activities 
on the women’s agenda. 

The annual President’s Reception 
will be held Sunday afternoon, Sep- 
tember 16, at the Statler Hotel. 

All members will receive complete 
details in the mail on this 11th Annual 
Instrument-Automation Conference and 
Exhibit within the next few weeks. 
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Regional Meeting Huge Success; 
121 Exhibit, Over 500 Attend 


ISA added another chapter to its growing list of successes 
with the presentation of the Second Annual Southeastern 
Region Conference and Instrument Show in Birmingham, 
Ala., April 5-7. 

The two-day technical meeting sponsored by the Birming- 
ham Section in cooperation with all the Southeastern ISA 
Sections attracted over 500 attendees and 121 exhibitors oc- 
cupying 44 booths in Birmingham’s Dinkler-Tutwiler Hotel. 
The Conference furnished an outlet for expression of ideas 
by people active in the field of instrumentation and auto- 
matic control, and afforded manufacturers the opportunity 
to display new equipment and designs. 

National President Robert T. Sheen and Executive Direc- 
tor William H. Kushnick were speakers at a dinner on 
Thursday evening, April 5, which touched off the Confer- 
ence. Mr. Sheen advanced the suggestion that the Execu- 
tive Board would probably be willing to sponsor a confer- 
ence on nuclear instrumentation in conjunction with the 
Third Annual Southeastern Region Conference next spring. 

Adding a bit of Society administration flavor to the Con- 
ference, the National Delegates of the Southeastern Sec- 
tions met and nominated Tom Elder of the Northeast Ten- 
nessee Section as Regional Vice President. This will be 


Typical view of the 121 exhibits at the recent Second Annud 
Southeastern Region Conference and Instrument Show in Bip. 
mingham, Ala. 


Burning Industrial Fuels More Safely is Everyone’s Business — 
P. K. Ryder, Electronics Corp. of America. 


Application and Maintenance of Diaphragm Control Valves — 
Norman Lieblich, Kieley & Mueller, Inc. 


Mercuryless-Rupture Proof Bellows Type Differential Pressure 
Meters A. I. Thompson, Barton Instrument Corp. 


Rotameter Applications and Maintenance Clinic — Seymour 


voted on at the National Conference in September. 
The papers and Maintenance Clinics 


various sessions included: 


Automatic Logging, Key to Simplification of Secondary Instru- 
mentation — Robert K. Stern, Fischer & Porter Co. 
Exploiting the Displacement Level Principle — 


Mason-Neilan Regulator Co. 


SS&P Adds Members; Revamps Subcommittees 


Phil Sprague, Jr., chairman of the 
Society Structure & Planning Commit- 
tee, has announced the appointment of 
William A. Wildhack, Chalmer Jones, 
and V. F. Hanson as new members of 
his group. At the same time Mr. 
Sprague reported that he has dis- 
charged, with thanks, the Student Sec- 
tions Subcommittee, Memberships and 
Divisions Subcommittee, and the Fi- 
nance Subcommittee. 

This action leaves SS&P with two 
existing subcommittees— Manual of 
Society Organization Subcommittee 
headed by Nelson Gildersleeve, and the 
Society Name Subcommittee chair- 


presented at the 





How About Starting a New ISA Section in 


Are you in a local area not served by 
an ISA Section? It’s quite feasible the 
conditions are now ripe for organizing 
a new local Section in that area. With 
the increased use of instruments and 
controls in practically every segment 
of our industrial economy, more and 
more engineers and technicians desire 
to meet and discuss their problems. 
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Blechman, Brooks Rotameter Co. 


ting as a Primary Device y= 
Co. 


Minneapolis-Honeywell Regulator Co. 


E. Putnam Head, : : : . 
The meeting next year will be in Atlanta, Ga. 


manned by C. L. Roberson. 

National President Robert T. Sheen 
has requested SS&P to study and rec- 
ommend action concerning Honors and 
Awards, Role of Regional Vice Presi- 
dents, and Grades of Membership. Ac- 
cordingly, Mr. Sprague has selected 
new subcommittees under those titles 
to “gumshoe” the problems and report 
to the Committee at its September 
meeting. Ray Olson is chairman of 
the Honors and Awards Subcommit- 
tee, Warren Brand heads the Role of 
Regional Vice Presidents Subcommit- 
tee. N. B. Nichols is chairman of the 
yrades of Membership Subcommittee. 


the new Section. 


transfers. 


The ISA national organization and 
neighboring local Sections offer their 
services to assist any group interested 
in organizing a new Section. The na- 
tional Sections and Membership Com- 
mittee is organized by regions to give 
all the facts and aid your efforts. 

A new bulletin “How to Organize a 
New ISA Section” is now available 


AGA Film NX-4 “Flow Tests on 30” Line” and The Orifice Fit- 
J. Filban, Daniel Orifice Fitting 


Maintenance Clinic on ElectroniK Potentiometers 


South Bend Chartered; 
Total Sections Now 87) 


The South Bend Section, with # 
members, was granted a Section Char 
ter by the Executive Board last month. 
J. Burnett, District Chairman of the | 
Sections and Membership Committee, 
recommended issuance of a Charter t 


Your Area? 


from the national office. 
by Herb Kindler, president of the Oklé 
homa City Section, and Tom Waldrop, 
chairman of the National Section and 
Membership Committee. The national 
office will supply forms, informatio® 
material, and ISA publications for #@ 
organization meeting. 
be mailed promptly upon request. 


E. H. Kytle, 





Officers of the new Section, which 
lifts the total to 87, are: P. Stockinger, 
president; H. Hamp, treasurer; aad 
C. Wiley, secretary. 
comprised of 31 full members and three 


The Section is 


It is written 


Material will 
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FxecDirector's Diary 








ISA’s Annual Conference and Ex- 
hibit has become such a huge event 
that there are just a few cities with 
an exhibit hall large enough, and with 
sufficient hotel facilities to accommo- 
date us. While other metropolitan 
cities are expanding and building their 
exhibit spaces, for the time being, the 
schedule for our Annual Shows is New 
York City, 1956; Cleveland, 1957; 
Philadelphia, 1958; Chicago, 1959; and 
Los Angeles, 1960. 


In view of this limiting factor in the 
choice of cities, your Executive Board 
has been considering the means by 
which it can bring to more of our Sec- 
tions the high type of programs char- 
acteristic of the Annual Show. I am 
happy to report that the means has 
peen found in the inauguration of ISA 
Regional Conferences beginning in 


1957. 


It all came about this way. ISA’s 
Southeastern Regional Sections have 
for several years jointly sponsored a 
two to three day Conference and Ex- 
hibit of their own. A few months ago, 
they held a successful program — 
well planned and attended —in Bir- 
mingham. The Atlanta Section offered 
their city as the site for 1957. Simul- 
taneously, the Southeastern Sections 
yoted to invite the National ISA to 
conduct a Regional Conference in con- 
junction with their Conference and 
Show. At the recent Executive Board 
meeting the invitation was accepted. 
ISA’s Technical Committees will thus 
come into action for arranging an ad- 
ditional program of sessions and clin- 
ies in 1957. I was authorized to plan 
and obtain the facilities for the At- 
lanta Conference and Exhibit. 


It is also worth mentioning that the 
National Office intends to add a “pro- 
fessional touch” to the Regional Con- 
ference and Exhibit. However, in do- 
ing so, it does not intend to “touch” 
the exhibitors for booth space rentals 
on the same basis as in the annual 
shows. The Atlanta booths will be 
limited in size, emphasizing simple, in- 
expensive displays, and moderate in 
cost. While ISA expects this activity 
to be self-supporting, no extra revenue 
for either the Sections or the National 
will be budgeted. 


All things considered then, the Re- 
sional program should be a construc- 
lve service to users, manufacturers, 
members, and the technical public. If 
all turns out well in Atlanta, it may 
be possible to schedule similar pro- 
grams in other regions where ISA 
Sections already have established a 
Conference and Show. 


(Lit Kieknied. 
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Cumberland Section 
Marks Anniversary 





MEMBERS OF THE Cumberland Section 
celebrated the Section’s tenth anniver- 
sary on April 20 with a meeting and 
party. Among the many notables at- 
tending were (left to right): Harold 
Bishop, assistant chief instrument engi- 
neer, West Virginia Pulp G Paper Co.; 
Robert T. Sheen, national ISA president; 
Clyde Bapst, Section secretary-treasurer; 
and Robert Wilson, Section national dele- 
gate. 


FUTURE ISA MEETINGS 


August 21-22, 1956 


Nationa] Telemetering Conference sponsored 
by ISA, IRE, AIEE and IAS, to be held at 
the Biltmore Hotel, Los Angeles, Calif. Con- 
tact Richard Wendt, 124 Dauntless Dr., Pitts- 
burgh 33, Pa. 


September 17-21, 1956 


llth Annual ISA Instrument-Automation Con- 
ference and Exhibit to be held at New York 
Coliseum, New York, N. Y. For further in- 
formation contact Executive Director William 
H. Kushnick, ISA, 1319 Allegheny Ave., Pitts- 
burgh 33, Pa., or Fred J. Tabery, Exhibit 
Manager, 250 W. 57th St., New York, N. Y. 


November 7-8, 1956 


Symposium sponsored by the Philadelphia 
Section entitled “Process Data Logging — 
Why, How and Where?” will be held at the 
Bellevue Stratford Hotel, Philadelphia. Con- 
tact Horace Richter, Fischer & Porter Co., 29 
Bala Ave., Bala-Cynwyd, Pa. 


November 7-9, 1956 


Ninth Annual Conference on Electrical Tech- 
niques in Medicine and Biology will be held 
at the Governor Clinton Hotel, New York. 
This event is sponsored by ISA, AIEE and 
IRE. Contact E. Dale Trout, General Electric 
Co., X-Ray Dept., Milwaukee 1, Wis. 


Fluid Controls Group Elects Koch President 


The Fluid Controls Institute, former- 
ly known as National Steam Specialty 
Club, elected John C. Koch as presi- 
dent for the coming year at its annual 
meeting in New York last month. Mr. 
Koch is president of the Philadelphia 
ISA Section, a member of the National 
ISA Finance Committee and an officer 
of Conoflow Corp. 


A substantial number of companies 
and individuals hold membership in 
both ISA and FCI. 


Executive Director William H. Kush- 
nick addressed the annual meeting on 
ISA activities and means by which the 
Institute’s work on standards could be 
dovetailed more closely with ISA’s 


Recommended Practices Division. The 
Institute recently announced a stand- 
ard classification and terminology for 
power actuated valves. 

Henry F. Dever, president of Brown 
Instruments Division of Minneapolis- 
Honeywell Regulator Co., addressed 
the several hundred attendees on “Is 
Your Cost Control Modern?” Mr. Dever 
is chairman of the ISA Industry Ad- 
visory Committee. 

The Institute is a trade association 
in existence for nearly 35 years. It is 
comprised of six sections; Automatic 
Regulating Valves; Control Valves; 
Solenoid Valves; Space Heating Steam 
Specialities; Steam, Air and Gasoline 
Traps; and Steam Heating Pumps. 


Washington Cooperates in Sponsoring Symposium 


The Washington Section cooperated 
with five other societies in sponsoring 
a symposium last month on recent de- 
velopments in research methods and 
instrumentation. The:Symposium was 
held in conjunction with the Sixth An- 
nual Research Equipment =xhibit, 
May 14-16, at the National Institutes 
of Health, Bethesda, Md. 


Other societies co-sponsoring the 


ISA to Co-Sponsor Ninth 


ISA will co-sponsor the Ninth An- 
nual Conference on Electrical Tech- 
niques in Medicine and Biology at the 
Governor Clinton Hotel in New York 
City, November 7-9. Other societies 


Symposium were American Chemical 
Society; American Assn. of Clinical 
Chemists; Society for Experimental 
Biology and Medicine; and Society of 
American Bacteriologists. 

A total of 17 papers were presented 
dealing with proteins, spectroscopy, 
chromotography and a variety of other 
subjects. Ninety-eight firms displayed 
their products at the annual exhibit. 


Medical, Biology Meeting 


cooperating are IRE and AIEE. 

Titles and brief abstracts should be 
submitted to Conference Chairman E. 
Dale Trout, General Electric Co., X- 
Ray Dept., Milwaukee 1, Wis. 
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‘Your Future Unlimited’ TV Show 
Sponsored by Memphis Section 





PANEL MEMBERS and those responsible for the recent TV 
program sponsored by the Memphis Section are (front, left to 


right) : 
gram moderator. 


Grosmaire; and R. E. Byers. 


Members of the Memphis Section 
banded together on April 29 and pre- 
sented a television show as part of a 
series entitled “Your Future Unlim- 
ited.”” The show was designed to ac- 
quaint the public with the field of in- 
strumentation and provide vocational 
guidance to younger men choosing a 
career. 


Starting off with a specific and non- 
technical definition of the term instru- 
mentation, the show then covered 
types of medium commonly measured 
and controlled. Following this a mem- 
ber of the five-man panel comprising 
the show explained the various types 
of instruments available to measure 
and control the mediums. 


The program covered the uses of in- 
struments in the home as well as the 
more complex types used daily in in- 
dustry. The panel presented a survey 
of the various types of industries 
utilizing these instruments then delved 
into career opportunities offered in 
the field. Here they discussed in full 
both the technician and engineering 
outlook on instrumentation and the 
various duties and qualifications 
needed. 


As a means of illustration, the panel 
members used the apparatus shown in 
the picture above to control pres- 
sure in a pipe header. Air was sup- 
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R. E. Lee, sponsor; and E. Denby Brandon, Jr., pro- 
Panel members (left to right standing) are: 
B. P. McKay, Chairman, ISA National Education Committee: 
C. D. Black; J. R. Butler, Memphis Section president; L. A. 


from the photo. 





Industries’ are (left to right) : 
L. Froemke, A. H. Hix, E. B. Hall, G. C. Johnson, G. R. Feeley, } 
and W. E* Vannah. M. M. Perkins and G. T. Cooper are missing} 
The automatic process plant and the dae) 
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New Jersey Section Sponsors ) 
Symposium on Data Handling | 
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| 
{ 
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: 
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| 
| 
SPEAKERS AND CHAIRMEN of the New Jersey Section’s Api} | 
Symposium entitled ‘‘Automatic Data Handling in the Proces | 





K. Thompson, T. F. Moore, Rf) | 


handling component were covered. 


plied by a small portable compressor 
and the control components’ were 
broken down and separated for easy 
explanation. A small automatic valve 
was used to control discharge on the 
end of the pipe. 

The questions posed by program 
moderator Denby Brandon were writ- 
ten and prepared, but the answers of 
the panel were extemporaneous. 

Members of the panel reported since 
the presentation of the program that 
they have received several inquiries 
from potential instrument men and 
feel they contributed a good deal of 
knowledge to the estimated 100,000 
viewers in the Memphis area.—L. A. 
Grosmaire. 


Central Illinois Section 
Holds Instrument Course 


The Central Illinois Section recent- 
ly sponsored a course entitled “The 
Basic Fundamentals of Instrumenta- 
tion” with classes held each Monday 
for 11 consecutive weeks on the Brad- 
ley University campus. Although the 
course was a non-academic credit one, 
it was staged in conjunction with the 
University of Illinois’ Extension Divi- 
sion.—-G. L. Holliday. 


' 

“Automatic Data Handling in the 
Process Industries” was the theme od 
the New Jersey Section’s eighth a 
nual Symposium held on April 3 it 
Newark, N. J. 

The one-day Symposium offered s 
look at progress made toward the “at | 
tomatic process plant” and the data 
handling component which will pla 
such a large part in achieving this 
goal. It provided not only a review 
of equipment offered for data har 
dling installations but also am analysis 
of the philosophy behind the problem 
of data handling and a study of th 
factors influencing decisions. j 

Three papers were presented at? | 
morning session under the chairmat ) 
ship of William E. Vannah, of Me 7 
Graw-Hill Publishing Co., and thre 
more were presented at an afternod 
chairmaned by George R | 
Feeley, of Trinity Equipment Co. 

Authors and papers were: ( 
What Price Data Dr. Robert L 


session 


Froemke, Standard Oil Co. (N. J.) 
Factors Influencing Selection of Proc 
ess Data Handling Systems— A. 5 
Hix, Carbide & Carbon Chemicals Co. 
The Canadian Petrofina Installation 
Baron De Haulleville, Petrofina, Brus 
sels. 

A Factual Approach to Data Logging— 
K. N. Thompson, George C. Johnso®, 
Socony Mobil Oil Co. 

Data Handling in the Process Indus- 
tries M. M. Perkins, G. T. Cooper 
M. W. Kellogg Co. . a 
Data Reduction Applied to Chemical 
Industries E. B. Hall, E. I. du Pont 
de Nemours & Co. 
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¢ At the April 23 meeting of the 
Pittsburgh Section the following slate 
of officers were elected for the coming 
ear: P. M. Hankison, President; Fred 
D Marton, Vice President; Ben Fogle- 
mat, Secretary; and Thomas D. Ful- 
ton, Treasurer. Mr. Hankison re- 
places Dr. A. H. Peterson as President. 


e Arthur Freilich, of the Burroughs 
Corp. presented a paper entitled 
“Data Handling Systems in the Proc- 
ess Industries” at the May 16 meet- 
ing of the Philadelphia Section. He 
discussed how the automatic data han- 
dling systems work, what they do, 
and reasons for their use. 


¢ The Baltimore Section held its last 
meeting of the season on May 11 with 
Chauncey R. Tatum, of the C & P 
Telephone Co. of Maryland, as guest 
speaker. Mr. Tatum’s talk was en- 
titled “The Nation at Your Finger- 
tips”, the story of long distance dial- 
ing. 


e O. W. Bilharz and Norman Camp- 
bell, of Pratt & Whitney Aircraft, 
presented a demonstration of nuclear 
radiation measurement at the May 8 
meeting of the Connecticut Valley 
Section. Search meters, health moni- 
tors and laboratory meters with re- 
corders were shown in action picking 
up “hot” sources. It was the last 
meeting of the season for the newly- 
chartered Section. 


e Richard Hosmer, sales manager of 
The Foxboro Company’s electrical 
products division, spoke on “Foxboro 
Magnetic Flow Meters” at the April 
meeting of the Houston Section. 


e “D-C and A-C Potentiometer Re- 
ceived Units” was the subject of a talk 
by H. H. Koppel, of Bailey Meter Co., 
at the May meeting of the Rochester 
Section. The Section held a social 
meeting on June 5 which concluded the 
season’s activities. 


National President Robert T. Sheen 
Was guest speaker at the May 9 meet- 
Ing of the Los Angeles Section. He 
spoke on ISA and its planning at the 
national level. 


¢ Instrumentation for paper mill wa- 
ter and waste treatment systems was 
discussed at length by Arthur L. 
Landesman, at the May meeting of the 
Fox River Valley Section. Mr. Landes- 
man is manager of the Pulp and Pa- 
per Division of Fischer & Porter Co. 


yp Benninghoven, district manager 
the Kansas City offices of Republic 
— Co., was guest speaker at 
He § nver Section’s April meeting. 
¢ illustrated his talk on combustion 
‘ontrol with slides. 
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Pewoual Notes 


The most interesting thing to most people — is other people 





Robert F. Cummings 


Joseph H. Richards 


Joseph H. Richards, a member of 
the Scioto Valley Section, has been 
named resident engineer in the Co- 
lumbus branch office of the Powers 
Regulator Co., manufacturers of au- 
tomatic temperature and humidity 
controls. He was formerly project en- 
gineer for the Powers installation at 
the atomic energy plant, Portsmouth, 
Ohio. 

Powers also named Robert F. Cum- 
mings as branch manager of its new- 
ly-established Omaha branch office. 
Mr. Cummings is a member of the 
Missouri Valley Section. 


* 2? 


C. L. Shultz, vice-president of the 
Houston Section, has announced plans 
to enter private practice as a consult- 
ing engineer on instrumentation for 
the process industries. Mr. Shultz is 
retired from Shell Oil Co. after an as- 
sociation which dates back to 1927. 


Se & ® 


Victor C. Garbarini, a member of 
the New Jersey Section, has joined 
the process engineering division staff 
of Esso Research and Engineering Co. 





e Recently-installed officers of the 
Wilmington Section are: David W. 
Choate, President; Lloyd N. Combs, 
Vice President; Joseph F. Coughlin, 
Secretary; Keith D. McGowan, Treas- 
urer; and John P. Humphrey, Nation- 
al Delegate. 


e National President Robert T. Sheen 
was featured speaker at the April 
meeting of the Northeast Tennessee 
Section. President Sheen’s topic was 
“The Plans and Objectives of ISA.” 





Cc. L. Shultz 


B. W. Thomas 


B. W. Thomas has resigned as 
senior research specialist with Humble 
Oil and Refining Co., Baytown, Tex., 
and assumed a post with the Texas 
Butadiene and Chemical Corp. Mr. 
Thomas, a member of the Houston 
Section, will serve as head of manu- 
facturing for his new firm’s Research 
and Control Laboratories. 


J. W. Owens, executive vice-presi- 
dent of the Mercoid Corp., recently 
announced the appointment of Willis 
E, Jones as sales manager and the as- 
signment of G. R. Folds, Jr., to work 
in the Industrial Controls Division. 
Mr. Jones is a member of the Chicago 
Section and Mr. Folds is a member of 
the Northern California Section. Paul 
J. Provost was named manager of the 
Industrial Controls Division. 


J. Ward Percy, a member of the 
ISA Executive Board, has been trans- 
ferred from U. S. Steel’s Fundamental 
Research Laboratory, Kearney, N. J., 
to the U. S. Steel Edgar C. Bain Lab- 
oratory for Fundamental Research, 
Monroeville, Pa. 


Fischer & Porter Co., Hatboro, Pa., 
recently announced the promotion of 
three ISA members in its sales de- 
partment. Phillip E. Sellers, a mem- 
ber of the New Jersey Section, was 
named sales vice-president; Herman 
Kockritz, a member of the Atlanta 
Section, was named field sales manag- 
er; and William Trethaway, a mem- 
ber of the Philadelphia Section, was 
appointed district manager of the At- 
lanta office. 
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> new members 





(Continued from May roster) 


MISSOURI VALLEY 
Jerome C. Landauer, Alited Chemical & Dye 
Cc 


0. 
Philip E. Lawler, Metropolitan Utilities Dis- 


trict 

Douglas H. Lindsey, Northern Natural Gas 
Co. . 

Harry Lobel, Crieghron University 

Ernest A. McFarlane, Deco Engineering 


Products Co. 
John K. McKay, R. S. Stover Co. 
Merrill J. Metzger, Paxton-Mitchell! Co. 
Robert J. Morley, Northern Natural Gas Co. 
Donald J. O’Brien, Minneapolis-Honeywell 
Reg. Co. 
James T. Overboe, Minneapolis-Honeywell 
Reg. Co. 
John W. Peterson, Nance Rossie & Associ- 
ates 
Robert B. Plumb, Omaha Public Power Dis- 
trict 
Gordon L. Randall, Northwestern Bell Tel. 
Co. 
John F,. Ready, F. L. O’Neill Co. 
Harlan B. Roberts, Northern Natural 
Co. 
Edwin L. Rome, Allied Chemical & Dye Co. 
Ted Saunders, Allied Chemical & Dye Co. 
John F. Schiman, Allied Chemical & Dye Co. 
Earle Scott, P. F. Petersen Baking Co. 
Rolland S. Stover, R. S. Stover Co. 
Edward J. Miller, A. C. Spark Plug Co. 
Richard C. Smith, Ladish Co. 
MOJAVE DESERT 
win K. Brown, Jr., Civil Service 
William C. Beedle, General Electric Co. 
MONTREAL 
Andrew J. McInroy, Martin Engineering Inc. 
NEW JERSEY 
Chester R. Berke, M. W. Kellogg Co. 
John F. Crumpacker, Esso Standard Oil Co. 
Robert J. Fuffe, Sr., Howard W. Johnson 
Robert Hutchins, Potter Aeronautical Co. 
NEW ORLEANS 
Harold B. Edwards, John H. Carter Co. 
Martin L. Huber, New Orleans Public Serv- 
ice Inc. 
Frederick Keller, American Cyanamid Co. 
W. B. Chandler, American Sugar Refining 


Co. 
Robert H. Melvin, Bailey Meter Co. 
Robert Polk, American Cyanamid Co. 
C. P. Reeson, Kaiser Aluminum Chemical 
Corp. 
NEW YORK 
Theodore A. Hacker, Automatic Switch Co. 
William Russell Haid, Student 
Nathan Hostin, Consolidated Edison Co., Inc. 
Howard P. Kallen, Power Magazine, McGraw 
Hill Pub. Co. 
Joseph Nassir, Grumman Aircraft Engineer- 
ing Corp. 
Vincent A. Snyder, V. A. Snyder Co., Inc. 
John M. Canty, Linde Air Products Co. 
NIAGARA FRONTIER 
John H. Richards, E. I. du Pont de Nemours 
& Co. 
Norton A. Throm, Fielden Instruments Co. 
NORTHERN CALIFORNIA 
Paul E. LaFrance, Baldwin-Lima Hamilton 
Corp. 
William G. Gilies, Bechtel Corp. 
Donald M. Matheson, Tide Water Associated 
Oil Co. 
Philip H. Pyle, Tide Water Associated Oil 


Gas 


0. 
Norman S. Waner, Hallikainen Instruments 


oO. 
NORTHEAST TENNESSEE 
R. Harold Manis, Tennessee Eastman Co. 
NORTHERN INDIANA 
Robert F. Poole, Claud S. Gordon Co. 
OAK RIDGE 
Robert T. Guice, Union Carbide Nuclear Co. 
Minton J. Kelly, Oak Ridge National Labor- 
atory 
Glenn W. Greene, Union Carbide Nuclear Co. 
OGLETHORPE 
Richard A. Coffield, Savannah Sugar Refin- 
ing Corp. 
George Faweett, 
Corp. 
James W. Replogle, Jr., Rayonier Inc. 
OKLAHOMA CITY 
K. A. Ketchersid, Oklahoma Gas and Elec- 
tric Co. 
PADUCAH 
Paul N. Gooch, T.V.A. Shawnee Steam Plant 
John R. Hudson, Tennessee Valley Authority 
William P. Hunley, T.V.A. Shawnee Steam 
Plant 
Charles H. Mason, Union Carbide Nuclear Co. 
William J. Robb, Moore-Handley Co. 
PHILADELPHIA 
William G. Beyer, Leeds & Northrup Co. 
Joseph H. Bradley, Jr., Fischer & Porter Co. 


Savannah Sugar Refining 





Robert B. Buckius, 
well Reg. Co. 
Thomas H. Lotze, Fischer and Porter Co. 
Charles A. Maloney, Jr., Fielden Instrument 
Div. 
Kenneth C. Meinken, Electronic Tube Corp. 
John W. Painter, Jr., General Controls Co. 
Charles E. Rausch, Fischer and Porter Co. 
Charles E. Rausch, Fischer and Porter Co. 
C. Farrell Ruppert, Campbell Soup Co. 
George W. Tall III, Moore Products Co. 
Gordon H. Taylor, Osotope Products 
PITTSBURGH 
John H. Dickson, Wheeling Steel Corp. 
Mifflin S. Jacobs, M. S. Jacobs & Asscts. Ince. 
Robert W. Lawrence, Mine Safety Appliance 
Co. 
A. Crawford McInnes, Mine Safety Appliance 
Co. 
George F. Mellors, Drafting Service 
Irving A. Pinkis, Westinghouse Electric Corp. 
Donald G. Scorgie, Westinghouse Electric Co. 
Floyd P. Moschel, Koppers Co., Inc. 
PORTLAND 
I. R. Compton, Hawthorne Electronics 
H. W. McKenzie, H. W. McKenzie Co. 
I. W. Parri, General Controls Co. 
RICHLAND 
C. D. Julian, General Electric Co. 
Edward G. Hooper, General Electric Co. 
George Logan, General Electric Co. 
R. E. Miller, General Electric Co. 
Roger B. Peterson, B-I-F Industries Inc. 
Truman H. Quinn, Genera! Electric Co. 
L. J. Schuck, General Electric Co. 
RICHMOND 
Norman Howard, Old Hickory Chemical Co. 
ROCHESTER 
Morton J. Hausner, Eastman Kodak Co. 
SAN DIEGO 
Stanley Armstrong, Convair 
Charles L. Bowers, Convair 
John J. Brunton, Convair 
James J. Dean, Convair 
William L. Graham, Convair 
Kenneth A. Hurst, Convair 
Robert H. Johnson, Jr., Convair 
H. R. Marcantel, Convair 
Sigmund Mucha, Convair 
Harry J. Quick, Convair 
William R. Stewart, Convair 
Mrs. Caslon P. Thompson, Convair 
Donald D. Wheeler, Convair 
Charles J. Zaluskey, Convair 
Eugene R. Zaluskey, Convair 
SARNIA 
Thomas Moore, Dow Chemical Co. 
SAVANNAH RIVER 
James L. Keever, E. I. du Pont de Nemours 
& Co. 
SOUTH TEXAS 
John A. Bludworth, Suntide Refining Co. 
Gary L. Scott, Mine Safety Appliance Co. 
TULSA 
Carl H. Collins, Jr., The Foxboro Co. 
TWIN CITY 
Frank G. Gise, FluiDyne Engineering Corp. 
Anthony J. Pierce, Alfred Crossley Assoc. 
WICHITA 
Kenneth B. King, Western Light and Tele- 
phone Co. 
John E. Strong, Co-op Refinery Association 
Norman L. Wood, Boeing Airplane Co. 
WILMINGTON 
G. Robert Jacobs, E. I. du Pont de Nemours 
& Co. 
Joseph T. Pennock, Hamme! Dah! Co. 
Donald F. Wright, E. I. du Pont de Nemours 


& Co. 
MEMBERS AT LARGE 
Franklin B. Bristol, Sr., The Bristol Co. 
John A. Clark, Consultant 
Nick K. Thompson, Great Northern Paper 
Louis A. J. Zangari, Corning Glass Works 


Jr., Minneapolis-Honey- 


Bernard M. Storer, Northern Chemical In- 
dustries 

Alton R. Kenney, Northern Chemical In- 
dustries 


Crayton H. Schwestka, Hays Corp. 
Robert J. Woods, Maui Pineapple Co. 
FOREIGN 
T. F. Van Gelderen, Fischer-VanWinkel 
Laakweg 14 Den Haag, Holland 
Godrej Mancherji Gandhi, Tata Poer Co., 
Bombay 38, India 
Atshushi Tsutsumi, Hokushing Electric Works 
312 Unoki-machi Ota-ku, Tokyo, Japan 
June Roster 
AKRON 
Charles B. Luther, B. 
ASHTABULA 
Thomas W. Kraus, Electromet 
Robert C. Schultz, Electromet 
Tony J. Secchiari, Electromet 
BALTIMORE 
Martin Rowland, Jr., Johnson Service Co. 


F. Goodrich Co. 


BATON ROUGE 
Lewis M. Decker, The Ethyl! Corp 
BIRMINGHAM d 
Murray C. Scott, J. W. Eshelman Co 
A. Nelson Stuckey, Jr., University of Flori 
Ralph M. Sturges, Alabama Tennessee Ny, 
ural Gas Co. 


BOSTON ; 
"ein. Se Instrum, 
CHATTANOOGA 2f Chas T Mai 
Plant TVA OO 
ee E. I. du Pont de Nemo. 


Francis Cordell, T.V.A. 
James M. Crain, Widows Creek Steam Ply 
T.V.A. 
CHATTANOOGA 
William R. Owens, T.V.A. 
Paul P. Pursley, Widows Creek Steam Pig: 


r.V.A. 
Elbert M. Rogers, Widows Creek Steen 
Plant T.V.A. 
CHICAGO 
Andrew J. Gorka, Vern E. Alden Co, 
Robert G. Muench, Instrument Associatg 
William R. Stott, U. S. Army 
John A. Warren, Norman Engineering (y, 
CINCINNATI 
Charles Albertson, Genera] Electric Co, 
William C. Curp, Ampex Corp. 
Ralph D. Drosd, General Electric Co, 
Richard N. Ely, Instrument Service Bry 
Labs. 
George L. Henn, General Electric (Co, 
W. W. Irwin, General Electric Co. 
Howard R. Rosser, General Electric Co, 
Fredrcik Von Seelen, Bendix Aviation Con 
Lester E. Young, Herrlinger Distributing & 
Albert A. Winkeljohann, General Elect 


Co. 
CLEVELAND 
William E. Harding, Jr., N.A.C.A. 
CUMBERLAND 
Donald R. Boyer, D. M. Bare Paper Co. 
DENVER 
James Hayes, U. S. Government 
EASTERN NEW YORK 
Herbert W. Oksala, Genera! Electric Co, 
Emil Schoch, Genera! Electric Co. 
John Youtcheff, General Electric Co. 
FOX RIVER VALLEY 
John W. Nicholson, Mason-Neilan Reg. & 
HOUSTON 
John Fogg, Snyder Co., Inc. 
Edward K. Graham, Jr., E. K. Graham & 
C. K. Hardwick, Dow Chemical Co. ; 
Fred F. Look, Maintenance Engineerig 
Corp. 
Tony Lee Zinn, Monsanto Chemical Co. 
IDAHO FALLS 
Richard D. Cook, Westinghouse Electric & 
Robert D. Crosier, General Electric Co. 
INDIANAPOLIS 
Howard R. Timmons, Kimble Glass 
KALAMAZOO VALLEY 
John C. Humphries, Tri-State College 
KANSAS CITY 
Andrew A. Zahner, Burns & McDonnell > 
gineering Co. 
LEHIGH VALLEY 4 
Fred A. Achey, Lehigh University 
W. F. Dunkle, Pennsylvania Power 
Co. 
LOS ANGELES 
Richard L. Baker, Hughes Aircraft Co. | 
John T. Bauer, Jr., North American Aviation 
Herbert S. Biles, Barton Instrument | 
Harvey De Covnick, Atomics Internation 
Duane C. Fox, North American Aviation 
Cal Gould, Topp Industries 
Robert Hamilton, Haskel 
Supply Co. : 
Harlan H. Hughes, Byron Jackson Electron 
Paul A. Lang, Benson-Lehner Corp. Co 
Severn E. Lennert, Super Line Products 
W. W. Maves, Spectro! Electronic Div. 
Cornelius F. Morley, The Bristol Co. 
John H. Packman, Super Line Products . 
William Pennycook, Wiancko Engineeritt 
Co. 
Milton Pett, F. Somers Peterson Co. 
Elzie L. Powell, General Electric Co. 
Clyde R. Pryor, Super Line Products 
Herman G. Romines, Topp Industries Ine. 
Clarence J. Russnak, Pacific Scientific Ae 
products 
Albert Sheldon, Benson-Lehner Corp. 
Joseph Slap, Northrop Aircraft, Ine. Co. 
Robert G. Strong, F. Somers Peterson 
MISSOURI VALLEY 
J. J. Hanighen Il, Pioneer Pipe & Sul 
Co. 
Donald C. Spaulding, Taylor Instrument 00 
Ralph J. Wilson, University of Neb 
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New Leeds & Northrup 
Plant Opened; Called 
World’s Most Modern 


Leeds & Northrup Co. opened its 
new instrument-manufacturing plant 
at North Wales, Pa., near Philadelphia, 
last month with a four-day Open 
House. I. Melville Stein, president of 
L&N which is one of the world’s larg- 
est manufacturers of automatic con- 
trols, electrical measuring instruments 
and heat-treating furnaces, caused a 
“magic tape” to ignite, officially un- 
sealing the main entrance. 

Guests attending the open house fes- 
tivities included prominent industrial- 
ists and scientists as well as employees 
and their families. During the open- 
ing ceremonies Mr. Stein termed his 
frm’s new facilities as the “world’s 
most modern instrument plant.” It 
will be devoted entirely to manufacture 
of speedomax recorders and recorder 
controllers, metermax combustion con- 
trols, load-frequency controls and other 
automatic instruments for science and 
industry. 

Prior to the official opening, the 
main entrance had been sealed by a 
“magic tape’ connected through a 
spark device to a spherical electricity- 
receiving terminal, an L&N amplifier 
and a speedomax recorder. 

A highlight of the program was a 


MOJAVE DESERT 

Chester A. Carter, West Eng. Chemical Co. 

— E. Commons, Douglas Aircraft Co. 
ne. 

MONTREAL 

Neil MacKinnon, Carbide Chemicals Co. 

John E. 8S. Stevens, Atomic Energy of 
Canada Ltd. 

J.C, Louis St. Once, Rolland Paper Co. Ltd. 

Jack Taylor, Shellburn Refinery 

William B. Wyllie, Shell Oi] Co. 

Brian Whittle, Shell Oil Co. 

B. J. Wiacek, Dominion Flow Meter Co. 

NEW JERSEY 

Webley E. Barton, Weston Electrical Instru- 
ment Corp. 

Richard B. Bunnell, Foster Wheeler Corp. 

Walter A. Calahan, Hoke, Inc. 

Henry Chanes, V. A. Snyder Co. 

Samuel H. Christite, Jr., State of New Jersey 

C. Cunniff, Industrial Instruments Inc. 
Lester Disenhof, Curtiss-Wright Corp. 
Sheldon Grossbarth, Malcolm W. Black & 


Co., Inc. 
William Harris, 
— Div. 

illiam R. Kenney, Mason-Neilan Reg. Co. 
—_ Uyle, oy Wright Corp. , ‘ 

- W. Swan, P. Y i So 
NEW ORLEANS eo McCurnin & Son 
— . Deshawtreaux, Jr., William S. 

uey Co. 
= McCurnin, Jr., Leo P. McCurnin & 


Minneapolis-Honeywell 


n 
Leo P. McCurnin, Leo P McCurnin & So 
’ ‘ Son 
Morris E. Tarleton, American Sugar Refin- 
ing Co. 
NEW YORK 
© Jerome Brenner, Jr., P. M. Industries, 
Daniel J. Gormle . . — 

. y, Consolidated Edison 
raat M. Squire, Jr., Grumman Aircraft 
j ae neering Corp. 
Thay Zuckerman, Long Island Agric & Tech 

© 

mASAA FRONTIER 
- Wm. Bergerson, Electri . . 
Laboratories m, Electrical Instrument 
rt W. Lyman, Bell Aircraft Corp. 
NORTH Tevagt avon: Linde Air Products Co. 


T. Bradbury, Convair 
Ha on Chance Vought A.C. 
Tris . i > i ‘oO 
Mitchel arris Pruitt & Co. 


irs, Mitchell Speairs Co. 
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Inside views of Leeds G Northrup’s new plant which was dedicated last month. 


demonstration of combined 18th and 
20th century electrical instruments. 
This was arranged in cooperation with 
the Franklin Institute, Philadelphia, 
as a tribute to Benjamin Franklin 
whose 250th birthday is being recog- 
nized this year. Mr. Stein pointed out 
that Franklin studied many of the elec- 
trical phenomena used in L&N instru- 
ments. 

The new manufacturing and office 
areas are a single-story building pro- 
viding over six acres of floor space. 
Special heating and ventilating sys- 


OAK RIDGE 
Richard Anderson, Union Carbide Nuclear 


oO, 
John A. Jockel, Weston Electric Instrument 
Corp. 
David Kaufman, Catalytic Const. Co. 
Russell J. Nickerson, The Foxboro Co. 
Franklin L. Toxbury, Catalytic Construction 


Chas. W. Liebenrood, T.V.A. 
LE 


Paul F. Cunningham, Phillips Chemical Co. 

James Rasco, Cabot Carbon Co. 
PITTSBURGH 

Frank A. Dolinar, Jr., Bristol Co. 

Edward J. Janecek, Jones & Laughlin Steel 

Corp. 

LeRoy F. Hovey, Union Switch & Signal 
PORTLAND 

Ralph T. Manion, Hagan Corp. 
RICHLAND 

Glen V. Hawkins, General Electric Co. 

C. A. Schumacher, Genera! Electric Co. 

Charles L. Cobler, General Electric Co. 
RICHMOND-HOPEWELL 

Dean Brauer, Reynolds Metals Co. 


ROCHESTER 
Nelson R. Nail, Eastman Kodak Co. 
SARNIA 


Frank J. Bandura, Imperial Oi! Limited 
Peter H. Lodberg, Canadian Oi! Refineries 
Ltd. 
Drual H. Smith, Catalytic 
SAVANNAH RIVER 
Phillip E. Gee, E. I. du Pont de Nemours & 


( oO, 
Joseph J. Monahon, Jr., E. I. du Pont de 
Nemours & Co. 
W. Fred Stengle, E. I. du Pont de Nemours 
& Co. 
SEATTLE 
Rex Cunnington, Industrial Instrument Sup- 
ply 
George R. Wallis, Fibreboard Products Inc. 
SOUTH BEND (New Section) 
Lathan E. Baker, Bendix Aviation Corp. 
Lloyd W. Crawford, Bendix Aviation Corp. 
Donald E. Dart, Bendix Aviation Corp. 
Glen C, Edquist, Bendix Aviation Corp. 
Leburne W. Farr, Metro Type Corp. 
John D. Goddard, Thermco Laboratories 
Frank G. Harris, Bendix Aviation Corp. 
Frank Hauser, Metrotype Corp. 


tems are provided for heat-treating and 
paint spraying areas. A separate pow- 
er plant, with a pair of 30,000 lb/hr 
surface combustion boilers, gives heat- 
ing and process steam at about 125 
psi. 

A variety of new modern safety sys- 
tems, new communications systems 
and a new timekeeping system make 
up the other features of this modern 
plant. The L&N headquarters, and all 
manufacturing of laboratory instru- 
ments and certain other products, will 
remain at the Philadelphia location. 


Robert W. Hooper, Metrotype Corp. 
Eugene D. Kiszla, Whirlpool Seeger Corp. 
John D. Knopp, Metrotype Corp. 
Joseph K. Lentz, Durakool & Hermaseal Co. 
Philip Madsen, The Hays Corp. 
Fred W. Marrs, Bendix Products Div. 
Harry McKinney, Jr., Bendix Products Div. 
Clarence G. Miller, The Hays Corp. 
Robert E. Navin, Metrotype Corp. 
William W. Newitt, Electro-Voice, Inc. 
Albert E. Nieudorf, Metrotype Corp. 
James Nordyke, Bendix Aviation Corp. 
Carl E. Pilkvist, Indiana & Michigan Elec- 
tric Co. 
Wilbert D. O'Neil, Bendix Aviation Corp. 
Lewis C. Pless, Bendix Aviation Corp. 
Marshall E. Rench, The Hays Corp. 
A. A. Rogers, Metrotype Corp. 
George M. Rossiter, Minneapolis-Honeywell 
Reg. Co. 
H. J. Schadenfroh, Bendix Aviation Corp. 
Lloyd C. Shire, Clark Equipment Co. 
Donald Stefan, The Hays Corp. 
John Werme, Metrotype Corp. 
Andrew 8S. Zeltner, Bendix Aviation Corp. 
TAMPA BAY 
Eugene Dashiell, Arthur H. Lynch and As- 
sociates 
Arthur H. Lynch, Arthur H. Lynch & As- 
sociates 
TORONTO 
Joseph Bezler, Johnson Temperature Reg. Co. 
Douglas G. Jones, Ryerson Institute of Tech- 
nology 
TULSA 
William W. Vandiver, D-X Sunray Oil Co. 
TWIN CITIES 
Richard F. Adams, Green Giant Co. 
Orville C. Christensen, Berry Ervin Eng. Co. 
Pierre O. Lenmark, Pierre Lenmark Co. 
WASHINGTON 
Lawrence Fleming, 
Standards 
Fred A. Mallard, Naval Hydrographic Office 
WAYNE COUNTY 
David C. Baer, Taylor Instrument Co. 
WILMINGTON 
Robert P. Bigliano, E. I. du Pont de Nemours 
Co. 
Ralph H. Ellis, Automatic Switch Co. 
MEMBERS-AT-LARGE 
George L. Coffield, The Hays Corp. 
Homer R. Demois, Radiation Inc. 
Arthur J. Knabel, Spencer Chemical Co. 
Ilya S. Livney, Carma Mfg. Co. of Arizona 


National Bureau of 


215 














> Technical Article Abstracts 


offices of the ISA Journal. Reprints may 
be obtained by contacting the publications in which the articles have appeared. 


These Abstracts are not available from 











by Morris G. Moses 


. “APPARATUS FOR MEASURING RE- 

SISTIVITY AND HALL COEFFICIENT 
OF SEMICONDUCTORS” T. M. Dauphi- 
nee and E. Mooser; Rev. Sci. Instr. Vol. 
26—No. 7, pp 660-664, July, 1955. De- 
scription of apparatus for measuring re- 
sistivity and Hall coefficient of semicon- 
ductors. Features include elimination of 
errors due to thermal voltages, elimina- 
tion of Ettingshausen effect, and simple 
balancing with d-c potentiometer and d-c 
null galvanometer. 
“FOCUSING TRANSMISSION’ SPECI- 
MEN TECHNIQUE FOR THE X-RAY 
DIFFRACTOMETER” A. R. Long; Rev. 
Sci. Instr. Vol. 26—-No. 7, pp 680-689, 
July, 1955. Multiple non-parallel slit as- 
sembly enables high-intensity, high-reso- 
lution diffraction patterns to be obtained 
from urde primary-beam divergency speci- 
mens. Method has advantages for low- 
angle diffraction and preferred orienta- 
tion studies. 

- “INTEGRATING MECHANISM FOR 
THE BUERGER PRECESSION CAM- 
ERA” Chester E. Nordman, A. L. Patter- 

and Alice S. Weldon; Rev. Sei. 

- Vol. 26—No. 7, pp 690-692, July, 

. Integrating motion is transferred 
to film holder through eccentric cams 
geared to precession drive of camera. 
Photographs so taken allow recording of 
integrated intensities and background for 
all reflections of any row line in single 
run of automatic recording photometer. 
“LOW-LEVEL THERMOCOUPLE AM- 
PLIFIER AND A TEMPERATURE REG- 
ULATOR SYSTEM” T. M. Dauphinee and 
S. B. Woods; Rev. Sci. Instr. Vol. 26— 
No. 7, pp 693-695, July, 1955. Descrip- 
tion of “chopper” amplifier for measure- 
ment of thermocouple voltages as low as 
10-2 uvolt. Features floating input and 
output, overall voltage gain of 107, and 
zero error of less than 10-7 uvolt d-c 
input five minutes after turn-on. 

- “THIRTY-SIX-ATMOSPHERE DIFFU- 
SION CLOUD CHAMBER” John B. EI- 
liott, George Maenchen, Peter H. Moul- 
throp, Larry O. Oswald, Wilson M. Pow- 
ell, and Robert W. Wright; Rev. Sci. 
Instr. Vol. 26—No. 7, pp 696-702, July, 
1955. Features of this diffusion cloud 
chamber are high pressure, high mag- 
netic field, simple subassembly of pole- 
piece and chamber, high-quality optics, 
and alcohol-resistant plastic windows. 

- “CLOUD CHAMBER FOR PRECISION 
MEASUREMENTS” W. B. Fretter and 
E. W. Friesen; Rev. Sci. Instr. Vol. 26 
No. 7, pp 703-710, July, 1955. Ioniza- 
tion and momentum measurements can 
both be taken with this apparatus. Cham- 
ber volume is 1040 cubic inches. Helium 
filling and 7500 gauss field are other 
highlights. 

- “MULTIPLE BRIDGE CIRCUITS FOR 
MEASUREMENT OF SMALL CHANGES 
IN RESISTANCE” I. Warshawsky; Rev. 
Sei. Instr. Vol. 26—No. 7, pp 711-715, 
July, 1955. Extension of Kelvin’s meth- 
od to “multiple-bridge’ eliminates first- 
order effects of random resistance varia- 
tions occurring at the unjctions of a 
Wheatstone bridge. Remaining second- 
order error and thermal effects are eval- 
uated. Elaboration of the basic circuit 
and application to resistance’ strain 
gauge and a-c impedance bridge pressure 
pickuv round out the article. 

- “ELECTRONIC DOUBLE FLASH GEN- 
ERATOR FOR MONOCULAR AND BI- 
NOCULAR STIMULATION” Fred H. 
Ireland; Rev. Sci. Instr. Vol. 26—No. 7, 
pp 718-719, July, 1955. Electronic gen- 
erator produces double flashes of intense 
light, both flashes appearing in same 
lamp or separate lamps as desired. Be- 
tween-flash interval is variable from two 
to 600 milliseconds. Triggering is auto- 
matie or manual. 

- “CHEMICAL ANALYSIS OF THIN 
FILMS BY X-RAY EMISSION SPEC- 
TROGRAPHY” T. N. Rhodin; Anal. 
Chem. pp. 1857-1861, Dec. 1955. X-ray 
emission spectrography has been applied 
to the quantitative analysis of thin (ap- 
prox. 100 A.) evaporated films of iron, 
nickel, chromium, and Types 304, 316, 
and 347 stainless steels deposited on My- 
lar polyester backing. Oxide films asso- 
ciated with passivity and atmospheric 
oxidation, isolated from Types 304, 316, 
and 347 stainless steels, were also studied. 


761. “FLAME SPECTRA OF TWENTY 


METALS USING A_ RECORDING 
FLAME SPECTROPHOTOMETER” M. 
Whisman and B. H. Ercleston; Anal. 
Chem. pp. 1861-1869, Dec., 1955. One 
phase of the Bureau of Mines study of 
distillate-fuel storage stability required 
determination of a large number of 
metals present in trace quantities in these 


fuels. 

“METHODS OF ATMOSPHERIC SAM- 
PLING AND ANALYSIS TECHNICAL 
COMMITTEE NOTES”; ASTM Bulletin, 
p. 16, Oct. 1955. Reports from subcom- 
mittee chairmen indicated progress toward 
a number of new standards. Ready for 
committee ballot is a tentative method of 
test for odor concentration in air and 
gases and a method for determing fluo- 
rides in the atmosphere. Other pollutants 
for which instrumental methods are being 
investigated include fluorides and oxides 
of nitrogen. 


. “A REMOTELY OPERATED EXTEN- 


SOMETER” R. G. Berggren and J. C. 
Wilson; ASTM Bulletin pp. 35-38, Dec., 
1955. Article describes and provides spec- 
ification data on a sensitive extensometer 
used for remote control tension testing of 
radioactive metallic specimens 


. “INDUSTRIAL APPLICATIONS OF UL- 


TRASONICS” E. Richardson; Bnt. Jour. 
App. Physics (London), pp. 413-415, Dec., 
1955. Techniques used recently in this 
field are described in relation to echo- 
detecting high frequency agitation and 
metallurgical applications. The possibili- 
ties and limitations of ultrasonics for 
such uses are discussed. 


. “DISINTEGRATION-RATE  DETERMI- 


NATION BY 4, COUNTING” B. D. 
Pate and L. Jaffe; Canadian Journ. Chem. 
p. 1656, Nov., 1955. The “coincident dis- 
charges” in a 47 counter have been ex- 
amined and found to be due in the main 
to gas and wall back scattering. This 
ean be resolved into two components- 
scattering near to and far from the 
source. Curves have been obtained for 
the back scattering of B radiation by 
the source-mounting film, and for the 
absorption of the incident and back scat- 
tered radiation. Back scattering by the 
film is shown to be great enough to in- 
troduce a large error into the “‘sandwich” 
method which is currently in use for cor- 
recting source-mount absorption. 


. “FOUR ROBOT CHEMISTS MAKE 


ROUTINE ANALYSES” B. Fader; Chem. 
Processing, Vol. 19, p. 59, Jan., 1956. 
Automatic analyzers used for analyzing 
hydrogen, argon, carbon compounds, and 
copper liquors are described. 


- “TEMPERATURE INDICATOR’ FOR 


AIRCRAFT ENGINES” Harold Koletsky ; 
Electronics Vol. 28—No. 11, pp. 129-131, 
Nov., 1955. Article describes precision 
device utilizing potentiometer in which 
thermocouple output is compared with 
reference voltage. Accuracy claimed is 
better than +5°C in range of 200°C to 


1200°C. 


. “SPECTROMETER REGULATOR STA- 


BILIZES R-F” Walter Donner; Electron- 
ics Vol. 28—No. 11, pp. 137-139, Nov., 
1955. R-F voltage amplitude for linear 
accelerator used in r-f mass spectrometers 
must be held constant to 0.01 per cent 
over wide frequency range. Article de- 
scribes electrometer atube technique suit- 
able for 2 to 6 me. 


. “PULSED EDDY CURRENTS GAGE 


PLATING THICKNESS” Donld L. Waid- 
elich; Electronics Vol. 28—No. 11, pp. 
146-147, Nov., 1955. Use of echo-sound- 
ing technique involving pulsed eddy cur- 
rents enables plating thicknesses to be 
determined. System is effective even 
when both metals are nonmagnetic. 


. “REPETITION-RATE GENERATOR HAS 


HIGH ACCURACY” Fred. A. Plemenos ; 
Electronics Vol. 28—No. 11, pp. 148-151, 
Nov., 1955. Free-running screen-coupled 
plantastron operates in range of 5 to 5000 
pulses per second with 2 per cent ac- 
curacy. 


. “ULTRASONIC SWITCH AIDS DIVER- 


SITY RECEPTION” G. Franklin Mont- 
gomery; Electronics Vol. 28—No. 11, p. 
169, Nov., 1955. Description of adapter 
suitable for use with two conventional re- 
ceivers, a-m or f-m. Neon lamps indi- 
cate which receiver has stronger signal. 


. “SQUARE-LAW DETECTOR 


VOLTAGES” James wW. 
tronics Vol. 28—No. 11, pp. 17 
1955. Voltmeter utilizes String 
to operate on square-law portion 
tive curve. Voltage range eg 
from microvolts to appro: 
volts and from 5 cycles to 500 
E- 


3. “DIRECT-READING NOIS 


DICATOR” C. E. Chase; Elect 
28-——No. 11, pp. 161-163, Nov., 7 
in conjunction with tests on 
wave tubes and microwave ele 
instrument has linear output on 
scale. Absolute accuracy claimed 
than +0.3db and relative 
service is better than 0.ldb. Gi 
noise-figure test set-up is given 
ences. 


- “LEAKAGE TESTS FOR § 


STRUMENTS” F. C. Heltinger 
Hoelscher ; Ind. Engng. Che 

p. 2437; Dec., 1955. The 
leaks in objects supposedly 
surrounding atmosphere can be 
of great importance. Lab studies) 
detection was initiated by a 
existing commercial and non 
leak detection equipment. 

ical study are given with 
rejection of some instruments, 


- “ANALYTICAL BALANCE + 


ENTIAL TRANSFORMER + 
ING POTENTIOMETER _ REC 
MICROBALANCE” Axel H. Pet 
struments & Automation Vol, 
pp. 1104-1106, July, 1955. A 
disclosed for a fundamental ir 
in analytical balance technique. 
tion can be applied to almost 
ard balance to increase sensitivity 
tor of 10*. Development pro 
olutionary applications in field of 
ical research. 8&8 references, : 


- “INDUSTRIAL USES OF § 


PURPOSE COMPUTERS” A. H. 
Instruments & Automation, Vol. 
7, pp. 1108-1113, July, 1955. E 
presented for control of punch 
requiring computed numbers of 
gage pieces, contro] of milling 
for contour runs on turbine 
also a special data processing 
Details are given for design of 
and analyses of equations. 


- “PROCESS CONTROL ANALYS 


lard H. Lajoy and E. Allen Bai 
struments & Automation, Vol. 2! 
pp, 1114-1118, July, 1955. Part 
series of articles. This section” 
with conventional analytic 
ordinary, linear and low-order 
associated with many types of ¢ 
systems. Effects of lag in meas 
ment and valve, one, two, and 
eapacity processes, and nun 
amples are among topics. 


. “APPLICATION CONSIDE) 


FOR LONG-SCALE PANEL If 
TORS” Harold Rich; Instruments @ 
tomation, Vol. 28—No. 7, pp. lf 
July, 1955. Author discusses z 
tors, overload factors, frequency 
age effects, damping and response 
environmental factors, and lead 
as applied to long-scale panel 
instruments. Includes reference 
Specifications C39. 


1. 
. “ELECTRONIC CIRCUITRY” C 


Keezer and Milton H. Aronson; @ 
ments & Automation, Vol. 28—No,7 
1122-1123, July, 19565. Authors yr 
four more novel circuits which 
a high-sensitivity phototube ci 
kv shunt regulator, transistor 
and 1 me frequency standard. 

full circuit parameter values are 8™ 
ample detail to permit immediate 
boarding.” 


. “A TOUCH-TYPE GUIDANCE § 


R. W. Hessinger and J. W. B : 
struments & Automation, Vol. 28 
pp. 1124, July, 1955. Highly ur 
vice presents signals of discrete f 
grouping to thumb of pilot. 8 
veloped due to limitations of pi 
and visual senses 


. “PIPELINE TELEMETERING" 


Peckham; Instruments & 

Vol. 28—No. 7, (Journal of the 
pp. 1125-1129, July, 1955. An 
type of telemetering system is 
in detail including transmitt 
functions, digitized readouts, 
scanning, tone channels, and 
facilities. 


. “THERMOMAGNETIC ANAL 


CATALYTICALLY ACTIVE v 
J. A. Sabatka and P. W. Selwood; 
‘American Chem. Soc. p. 5799, Nove 
The article describes apparatus e 
for convenient measurement of 
magnetization over a W 
rea and for observing the 
of adsorbed gases on the m 

All chemical reactions on the 
samples are carried. 
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